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CARCINOMV IN OSTEOMYELITIS 

I DW VKD II Ml M DICT M D Eostov 

F m Ih C gic J ** fs f Ih sa h It G trti U f t I 


T hat carcinoma ma> de\ clop in oM ul 
cersandsmuseshas been know n forabout 
a hundred >ears but little has been 
written about the subject rcccntl> 

ToMarjolm m 1828 must go the credit for 
hawng first recognized malignant changes m 
old ulcers but whether or not he described car 
cinoma in old sinuses is uncertain ' According 
to Boegehold IHarjoIin designated such ma 
lignant change as ivart> ulcer 
Caesar Hawkins surgeon to St Georges 
Hospital m London read a paper m en 
titled Cases of Wart> Tumors m Cicatrices 
He reported 7 cases most of them arising from 
burns flogging or other deep scars One case 
however seems quite definitel) to ha^e fol 
low ed osteom> ehtis The record w as as follow s 

James Calcott aet 4Q ^vas admitted into St 
I George s Hospital Ma\ b 1838 under the care of 
I Sir Benjamin Brodie 

1 HehadajelloM %\ art like fungus about the size 
1 of a cro\n piece ^\hich rose above the skin and 
I through which some bone was felt this was situated 
1 in the center of some old cicatrices He had received 
a blow on the shin from an anchor 27 >cars previous 
to his admission which was followed by a large ab 
scess out of which seme dead bone had been taken 
while in a naval hospital after which the wound 
healed Fourteen months ago he received another 
injury which was also succeeded by an abscess at 
the bottom of which the bone v^s exposed The 
exposed bone was believed to be dead but as it was 
not loose he left the hospital until it was in a fit 

w J I ticl th D t a mia f 8 8 W tb bt d 
met W ih gt 


Slate to be removed soon after the fungus formed 
and he was re admitted when the tumor seemed to 
bccoonecttdwiihthcboncor the periosteum or both 

June 5th the tumor being removed with the pen 
osteum to which jt was filed a portion of the bone 
which seemed to be more vascular than usual was 
taken awav with the trephine so as to expose the 
medullary canal The vascularity did not extend 
more than a quarter of an inch m depth and the 
bone was not otherwise altered The wound healed 
well and the man has since continued free from 
disease 

This history corresponds closely to many 
subsequently reported and to those in this 
senes As to the prognosis of such warty 
tumors Hawkins was most sanguine quiet 
ing his own and his patient s anxiety by a con 
fident assurance that the disease is not m the 
least malignant as cancer is malignant but on 
the contrary entirely local in its origin and 
does not contaminate even the adjacent parts 
except m a very trifling degree, so that no 
future mischief need be apprehended A1 
though such a particularly favorable prog 
nosis IS probably not justified it is generally 
recognized that carcinoma dev eloping in scars 
or sinuses is usually of low grade malignancy 

The next case is that reported by Dittrich in 
1847 The patient was a man of 38, who had 
suffered from necrosis of the tibia for 20 years 
A thigh amputation was performed The le 
Sion mvolved the lower three fourths of the 
tibia The specimen was examined by Profes 
sor Rokitansky who confirmed the diagnosis 
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of carcinoma He found epithelial cells grow 
mg dowm the sinus tract deep into the cavity 
of the bone Although he could find no macro 
scopic evidence of cancer at the mouth of the 
sinus he believed it probable that epithelial 
cells had grown m from the surface and had 
caused the disease This is m accord with our 
present belief it being not at all uncommon to 
ftnd malignant epithelial cells at the mouth of 
the sinus extending deep into the cavatj 
In the next 40 or 50 > ears quite a few cases 
of cancer inosteoin> elitis w ere reported among 
them cases bj Hannover (1855) Comil and 
Ranvier (1866) ^\lnlwater (1878) Nicoladim 
(1881) Fischer (1881) Esmarch \olkmann 
(1889) Van Hook (1890) and Feigel (1891) 
In 1891 Borchtrs collected a series of o 
cases from the literature and added $ from 
records and patient under his observation Of 
the 25 cases collect 1 14 followed acute osleo 
mjelitis but the others may havebeen tuber 
culosis Borchers noted that metastasis was 
rare m none of his cases were there metastases 
beyondtheregionallymphno les Hesawmany 
patients v\ell several years liter amputation 
In 1894 von Fnedlander reported 3 cases 
In the same y ear Devars collected a series of 
39 cases He noted how verv much more fre 
quently the tibia was involved than anv other 
bone 26 times out of 39 cases Of the other 
bones the femur was affected five times the 
bones of the foot live times the arm twice and 
the knee once He also noted as is the case in 
this series two very different clinical varieties 
of the disease Sometimes htwntes there 
exists in the nearby skin a more or less exten 
siv e cancerous ulcer which puts one at once on 
the track of the diagnosis at other times on 
the contrary the lesion is produced deep with 
m the tissues there is no trace of epithelioma 
at the level of the fistula and it is then that 
only a complete examination noting the pe 
culiar foulness of the discharge can put 

one on the track of the diagnosis Devars 
found involvement of the lymph glands in 
many cases a finding which does not seem to 
be substantiated by most authonties or by 
our own series 

During the next 10 years from 1894 to 1904 
there was much interest in the subject judg 
mg from the number of cases reported Cone 


in 1897 reported 2 cases wath special reference 
to the pathological findings In 1898 Verdelet 
report^ a case involving the fibula In 1899 
Crutchet and Lanelongue each reported cases 
Cargue and Bauby in 1902 and Guiot in 1904 
wrote very good dissertations on the subject 
wathreviewsof the literature case reports and 
general discussions of the course and treatment 
of the disease In 1903 Sherrill reported a 
case noting its slow progress and advising 
amputation 

From that time up to the present there has 
been almost nothing written about cancer m 
osteomyelitis with the exception of case re 
ports by Mathieu and Khan m 1920 byHitzrot 
m 1921 and by V^ernengo in 1928 Amputa 
tion was necessary in all these cases Vernengo 
urged as a prophylactic measure that every 
effort be made to cure fistulx in bone 

Our interest m this subject has been recently 
stimulated by the occurrence of the following 
case 

Case I P / a single man of 58 years (E S No 
305300) entered the hospital on March :2 tQ30 be 
cause of pam m the left knee of about 20 years dura 
tion Twenty y ears ago he had been prostrated w ith 
$ elling and pam in both legs after which motion 
h d been limited in both knees A s nus in the left 
th gh had been d scharging pus almost continuously 
for the entire 0 years 

Physical e amination sho ed b th femor and 
I bias greatly th ckened with nearly complete nky 
losis of both knees Along the lateral aspect of the 
distal port n of the left th gh \erc two large sinuses 
draining foul purulent mater I \ ray c mination 
sho ed ebr nc osteomyelit of the left femur and 
both tibix Incision a d c r ttage of the left femur 

s done a few days ftcr admission and rev caled an 
eno mous necrotic ca itvcontaini g very friable and 
po ky mate al Pathological report showed chron c 
ost omyeiitis and ep derm d carcinoma grade I 

Accordingly in v ew of th extent and character 
of the disease m the left femur a h p jo nt dis ticu 
lal n as d cided upon and perfo med by Dr R 
H Sv eet about 2 v eeks after admi sion f Uowing 
vh h the patient made a u eventful reco cry 

This cas one f the fe in our se les m which 
care noma w s not suspected befo e operat n and 
e en n th s case there was a si ght epithel al hyper 
pbsta at the sinus opening (F g i) h ch subsequent 
examination showed to be carci oma The gro s 
appearance f the c vity and sinus is sho n in the 
ac mpanying illustrations (Figs i nd 2) 

Afte d I culat on the femur and tib a ere spl t 
1 g tudinalh sh ng the xtent f the disease 
(Fig 3 and 4) In sp te of the most careful X ray 
p tur s taken both b fore d after d sarticul tion 
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I ig r *'mus opening shows definite epithcha! hypci 
plasia CliDicallj suspicious of carcinoma Microscopic 
etamination showed epidermoid carcinoma Case r 
n** 2 General \iew of sinus after curettage showing 
fnable necrotic matcnal al base Case i 
Fi 3 Appearance of caMtj after pluiin" the femur 
Probe insertw m sinus tract Carcinoma lining nearly 

U was impossible to discover an> thing definite in 
the plates which would have led to a diagnosis of 
carcinoma (Figs 5 and 6) 

On searching the hospital records 10 other 
cases were disco\ercd in 5 of which the caret 
noma was obvious on ph>sical examination 
and amputation was performed in ever> case 
The following are summaries of these ^ cases 

Cases 0 "M a man of 61 v ears (S R \ol 377 
p 16) entered the hospital on June 10 1901 be 
cause of pain m the left leg He had been more or 
less of a cnpplc all his life his left foot hav mg become 
swollen at the age of 4 >ears and having been filled 
with discharging sinuses since childhood Examina 
tion showed the left foot to be one mass of foul 
ulcer from which as a base grows a cauliflower mass 
Tibia up to upper third is thickened and shows sev 
eral scars of old sinuses 

Amputation one inch below the knee was per 
formed 2 dajs later bj Dr S J Mixtcr under ether 
anisthesia The following daj it was necessar> to 
open the stump to control a postoperative h®mor 
rhage Although the wound did well the patient ran 
a septic temperature without apparent cause finall> 
developing a h>postatic pneumonia from which he 
died 30 da>s after operation 

Pathological report showed papillar> epidennoid 
carcinoma of the leg and ankle 

This ts the onl> immediate mortality in the 
senes and death apparently was due entirely 
to the complicating pneumonia 



Fig 3 Fig 4 


the cntiTc ca\il> and infiltrating the bone in some places 
to a depth of an inch and a half Ca e 1 

Fig 4 General appearance of nlit femur and tibia 
The dark area at the upper end of the femur is merely 
hxmorrhagic bone marrow The probe is inserted in the 
carcinoma osteomyelitis cavity The tibia shows only 
osteomyelitis Case i 

C\SE3 \ \\ M a widower of 50 V ears (r S 
No 144424) entered the hospital on September 19 
190$ because of a sore on his left leg w hich had been 
present for the past 36 years since the patient had 
typhoid fever at the age of 14 The sore had never 
completely healed and had discharged dead bone 
at times ever since the onset About a years before 
entry he bad received a blow on this sore spot 
Since which time he had been unable to work and 
the leg had discharged continually Physical exami 
nation showed at the upper third of the left tibn a 
sloughing dirty sore covering the whole front of the 
leg with a mass in the center the size of 1 small 
plum The day after admission a mid thigh ampu 
tation was performed by Dr R li Greenough and 
10 days later the groin was dissected I athological 
report showed epithelioma of leg the glands from 
the gtoin being negativ e Conv alescence was 
uneventful One year later he was examined and 
found to have a perfect result 

Case 4 H B a widower of 75 years (E S 
No 154148) entered on \ugust 2 1907 because of 
pain in the left low er leg and lameness of 6 months 
duration 'When 11 years old he had had a fever 
sore on his leg which had been lanced and pieces 
of bone had been removed After a period of alter 
nate healing and breaking down it had remained 
healed for 25 years It then broke open again and 
bone fragments were again discharged a year and a 
half before admission Examination (Fig 7) showed 
a cauliflower reddish mass with a foul discharge 
involving almost the whole anterior surface of the 
left lower leg A few days after admission a low 
thigh amputation was performed by Dr Hugh 
Williams The pathological examination showed 
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p thel ma Convalc ce cc was uneventful cveej t 
for Iifihl oun 1 seps s One j ar later this fntieot 
was examine I an 1 ( un 1 t ha c a el! hcalel 
slump ih c Icncc f ecurrcncc 

Cast 5 1 I) n pie \ hiU male of \cars 

(U S No 26}8 )j) nt el the hospital Ma> JJ 
igjS I f c tment of a r th on I is riRlil f t 
Tv ent> su >car previously he had lost lie 1 tal 
p rt f his fo t by 1 ing it run over by a railr ad 
train Oneve ragoa m s ha 1 opcnc I over theen 1 
of the f r t metat sal and ha I bsch ge 1 pus an I n 
small p ce f bone Ihssi u half led I heat 
Physical e amm t on sh cl ver th tip of the 
ffth metat al a s ft br d fungaiinit Ic ion 
about 2 ccntimete s in diam le producing a foul 


snulling li eh rge \ S\mcs mpU ti n "'s 
firmel l> Dr Heth \ inccnl a fe d vs alter al 
mi n ith I lop of 1 rifihl inRUiml Rian I 
Micr scope cxinunaliun of the tumor sh wt 
squim us cell carcinoma c ntxining manv pearls 
rhcKmphnulc sncRtivc ThcpHicntmal 
an une entful rcco rv except for some v un i 
scpsiv an f somev hat p mful amputation stump 
I vears liter he was examined m the tumor 
dime vher no cvilencc if recurrence could be 

”°C«, 6 I SI , dll >t„ \ K r amamtl 

man ot >o xars (« b \ I m P„ «*> 
through the 1 mergenev Wnrl on December Ji 
1895 because of a crushed right foot the injury 
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having been caused b\ the door of a street car a few 
hours previousls Exanuuatiou sho%sed the sk\n on 
the dorsum of the foot entirelj dissected ofl a com 
pound fracture of the fifth metatarsal and lacera 
tions and crushing of the soft parts After a long 
and somewhat stormj convalescence the patient 
was discharged well on I ebruarj 12 1896 theonlj 
surgical procedures having been antiseptic dressings 
and skin graft 

Second admission Ihirtj jcarslatcr Decembera 
1923 patient was again admitted (W S No 
273376) giving a history that his foot never had 
healed entireU since his accident and that 5 vears 
after he left the hospital it began discharging pieces 
of dead bone with constant festering Examina 
tion showed a proliferating ulcerated growth occupy 
ing the mstep and most of the plantar surface of the 
right foot (Fig 8) A clinical diagnosis of carcinoma 
was made A few days later amputation of the 
right lower leg was done bv Dr J C White 3 
weeks after which he was walking about on crutches 
and feeling verv well Pathological report showed 
squamous cell carcinoma grade I December 4 
1928 the patient was seen in the tumor clinic 
There was no sign of recurrence 

In the other cases found in the records of 
this hospital the diagnosis and treatment were 
slightly different in each case in 2 cases biopsy 
or excision being resorted to in order to cstab 
lish the diagnosis and in other cases m spite 
of a positive diagnosis of cancer amputation 
not being considered necessary In Case 11 
incision and drainage and failure to heal led to 
a secondary operation when pathological frac 
ture occurred followed later bv amputation 

Case 7 G A D a married white man of 4 
years (W S No i3o62r) entered the hospital 
January 16 1903 because of a discharging sinus in 
the right lower leg dating from an operation for 
osteomyelitis when he was 10 years old There had 
been many exacerbations but about 3 months 
before admission the pam became very intense he 
had to give up work and he noticed a small growth 
appearing at the old sinus Examination showed a 
diffuse tender enlargement of the anUe with three 
discharging sinuses just above it and a round 
ulcerating growth discharging foul material around 
the upper sinus Biopsy of this ulcer showed it to 
be an epithelioma 

Amputation of the leg through the femoral con 
dyles was performed by Dr J C Warren the dav 
after admission after which the patient made a 
satisfactory though somewhat stormv recovery 

Cvsi 8 First admission T P C a widower of 
53 years (C S No 133503) entered March 19 1903 
because of a smus of the left low er leg discharging 
pus and pieces of bone off and on since the patient 
was 2 years old Examination showed on the left 
lower leg toward the inner side and midway between 



I ig 7 left \ppearance of le^ on admission Dia nosisof 
carcinoma in osleomychlis evident on history and in 
spcction Case 4 

Fig 8 Twovievs sho sing extensive malignantgrowth 
of inste( Case 6 


the tibial tubercle and the malleoli an irregular 
sloughing area surrounded bv granulations There 
was a moderate discharge coming from the tibia 
which was exposed and considerablv thickened 
Carcinoma was suspected Operation was performed 
by Dr C A I orter 2 days after admission the area 
wideh excised and the bone chiselled awa3 Mi 
croscopic examination showed epithelioma About 
2 weeks later the patient was discharged with a 
clean granulating wound 

Second admission Six weeks after discharge the 
patient returned because of a bright ery thema about 
the inner side of the granulating wound on the leg 
suggesting erysipelas After 2 weeks in the hospital 
the erythema subsided and the patient was dis 
charged there still being present a sluggish granu 
lating area 

Third admission Two months later he was again 
admitted for treatment of the ulcer of his left lower 
leg A low thigh amputation was performed bv 
Dr C L Scudder microscopic examination again 
showing epithelioma Convalescence vvas unevent 
ful Eight years later he was seen and found to have 
had no recurrence 

In the 2 following cases a local remov al of 
the growth without amputation was consid 
ered sufficient 

Case 9 M H L a married man of 46 y ears 
(r S No 2S3779) entered the hospital on May 24 
1927 with a chief complaint of abscess of the right 
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F 9 \nt ropost tj I t rat \ ra>-» ( t l»u 
mat po t IS <1 tcj l*t « th row Case 

r \ ra) p t « take twut 6 week aft 

pe t C. SC9 

shin He had been peralcd upon s months before at 
a I cal hosp tal f an leer of the leg nhich had 
be n d charging pus f r an unstated pen J of 
time F llo ing operation the lesion instea I of 
healing gre prog essiv !y \ orsc and the patient 
lost II pounds in e ght rh>sical e amination 
shon ed t the low er th d of the right tibia antcrio 1) 
a fungat g irregular Ics on with a slo ghmg center 
and raised b rders surr unded b> a blue indurated 
skin the center c ter bei g about 4 centimeters in 
d ametc nd ppa ently invoh ing the bone The 
X ray (Fig 9) was r po ted as folio s The bones 
of the tibia are 1 creas d n c d irregular in 
shape The cortex i thin a d shows marked vana 
tion in density In th midp rtion is n irregular 
area of dim n bed density w th a line running 
through It suggest g a fra ture line Such an 
appearance could be due to old ostcomyel tis No 
evidence of activity 



I R I 


h gofyert ostcom>elli The rc o- 
9 

operal 11 $h w g m nl f bo r m cil I 

Operation i as perf rmed b\ Dr 1 M Dalan I j 
da^s after a Imission the pre operative 1 ign t 
being carcinoma in scar of ostcomvelitis The in 
cisions \crc earned arounl the gr th an 1 lo n 
to bone and sho\ c 1 the carcmomi in\ 1 ing bo e 
The carcinomatous bone \ as chiscllc la an 1 an 
area of chronic ostcom) clitis as drained 

1 athological ecaminat n sho c 1 a large ragged 
ulcer 6 centimeters m greatest diameter ith frag 
mentsof bone adherent I its un ler surface squa 
mous cell carcinoma group If 
X rays taken ab ut 6 eeks after operation (Fig 
10) were reported as folio s The pati nt ha 
apparently been operated on since the 1 st obser 
cation \pparent removal of a p rtion f the b ne 
in the anterior anl med 1 portion of the tibia 
The entire tibia sho s oste porosis and some 
thickening of the cortex may be due to old m 
flaminatory process 
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Tig :i Tre operative \ ray pictures The irregular worm eaten area md cated between the 
arrows is typical of mal gnancy Case i 

Fig 12 X ray pictures taken at the lime of the patholo ical fracture showing' pro ression of the 
lesion Case i r 


The wound healed well with Dakin s dressings and 
a skin graft was applied a month later the patient 
being discharged about 3 weeks thereafter 
The patient s condition was followed in the tumor 
clinic where 3 jears later there was no evidence of 
recurrence either clinically or by X ray The wound 
had remained well healed for years and the 
patient had had complete use of the leg 
Case 10 A C P a single white male of 58 
years (W S No 226319) entered the hospital 
November 5 1918 because of a sore left heel of 12 
years duration which would nearly heal but would 
then break down and cause pam and lameness 
necessitating the use of crutches Physical e-vamina 
tion showed a granulating sluggish ulcerated area 
on the left heel about 2 centimeters in diameter 
X ray examination showed a marked inegulaiity 
and roughening on the under surface of the os calas 
^ere was also considerable increased density in 
that region The appearance was that of chrome 


osteomyelitis without evidence of malignancy 
Operation was performed a few days later by Dr 
C C Simmons the growth being excised and a skm 
flap swung over the heel from the outer side of the 
foot Microscopic examination showed the conum 
invaded by an interlacing network of atypical 
epithelial cells with abundant small round cell 
infiltration carcinoma Seven weeks later after two 
skin grafts the patient was discharged relieved 

In the following case carcinoma was not 
definitely diagnosed until a pathological frac 
ture occurred on the operating table at which 
time both the \ ray and microscopic findings 
showed carcinoma 

Case 11 L B a single white male of 34 years 
(W S No 278625) entered the hospital on Septem 
ber 10 1926 the chief complaint being pam in the 
nght leg dating back 30 years to a painful swelling 
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I 13 Mt \ppc ra f Im C v t> 

I R 14 Ih t craph f I til »cf» h c 
th t ll I 1 IK 1 ! t m| I ( l> It f ukh 
the bo R C iJ 

of the leg which require I openti n \ hen the f nticnt 
t as onK 4 ^cars ol I ‘'c\cn < { cru ons ere per 
forme 1 m the next t6 letrs ith a di charging sinus 
c>er since the last jcration I saminalt nsto el 
a large area of broken skin 5 centimeters ai)o\e the 
right ankle in which necr tic 1 ne 1 as phinK 
CNulent \ra>(Iig 11) taken ''<,1 tcmler 13 as 
reportc i as aUpcal an 1 nu p< itise conclu 1 ns 
were drasn from it 

Opcrati n was perfi rme 1 4 la^s after n imissi n 
soft necrotic b ne i itfi a f ul i r I cing chis tfed 
and curette la a\ Three eeks later it as note I 
that the sinus w s not cleaning up an 1 the necniic 
bone sceme 1 to I c c ten ling \ccor lingU biops> 
as performe 1 on () tober luring which operation 
the patient sustainc 1 a path I gical fracture at the 
point of the 1 seas d I nc Microsc picetammation 
of the tis uc sho\ c 1 cpi lerm 1 1 carcinoma \ r a 
exami ation (Iig ij) at this time las rep ricl t 
be characteristic of m ligninc) \mputali n just 
bclo the knee a th ref rc Iccidc I upon an I 
carric 1 out a fe 1 )s later bj Dr J U Spellman 
the patient making an uneventful r c cr> 

Eight m nths 1 ter he as exami c I in the Out 
Patic t Department an 1 as foun 1 to have no re 
currcncc His con liti \ s follov c I thereafter in 
the tumor clinic h c the last examination 
\ugust 6 ig g ther s n c 1 Icnce of recurrence 
f the d se se though thcr as apparently a 
neuroma in the amput ti n stump \ letter re 
cevcdi June ig3o li tel cl ngc m the 
patient s conclit on 

Since the first prepar ition of thi*> p ipcr Uitre 
has occurred another similar case w Inch is sum 


mm/td herewith In some respects it is the 
most intcrcstinp case of all particularU m re 
pard to diagnosis for although we were alert 
climcall) to the likelihood of carcinoma it was 
difTicuUbv \ rav andeaenha hiop a tocstab 
lish a positia c diagnosis 

C isi I j / 1 St a I I sii I If I I a lxi> f 6 
aeirs(\\ S \ol 147 p iSg) entcrc I the ho pital 
on OctoWr 5 iS 1 I ecauxe of s clling of the left 
Icgoftaears luration Intlammati nhalincrca el 
ithout knovn cau c funng the past acar unlil 
c nslitutional svmiloms level pci ''inu cs at 
length became cstabli hel over the tibia thr ugh 
V hich d a I Imnc aj j care I 1 xaminati n h cl 
some limit ti n of m ti n t f (he knee j int an 1 o e 
( f the sinu ex r nnecte 1 ith the ankle j mt T 0 
lavs after a Imissi n opcrati m \ as i>cff rmed b\ 
Dr R M 11 Igcs \l ng incis n asmalcovcr 
the ere t if the til la ncarlv (he v h le < f the shaft 
an 1 a I rti n of the ! er epiphv 1 ere foun I 
ncero el an 1 v ere rem ve 1 after g ug ng ut the 
anlcri r vail c f the ne bone The patient ma le 
an uneventful conaalcccnce anl \ as li charged 
well onl> 6 lavs after the oiierati n Diagn s 
necrosi of 1 nr 

Sc J t! «t» Tiftv nine V ears later V hen he 
a 65\rarsifagr he a ag m a Imiltr 1 to the 
ho pital (h S No 3060 3) Ifcause of pain in the 
left I V er leg an 1 a lischarging sinus Nmce h s 
prcvi us Imi « nther ha 1 1 ecntKcasi Iperiols 
\ henasmallsmusha I opene 1 withslght li ch rge 
an 1 the apjiearancc of small j icces of Iwne On the 
h le h V ever the leg ha 1 tr ul lei him verv 1 tile 
until 6 m nths ago v hen he as struck on the left 
shi after lich a inus dcvehncl anl kept n 
increa mg in si c Rcccnth there ha 1 1 ern o much 
pam an 1 foul li charge that his leg ha I been of 
Iillle u c to him 1 xammalion on a Imi n (1 ig 
13) shiv ed a sinus H centimeters I ng and about 
3 centimeters leep m the antcri r lov cr thir 1 of the 
left til la ll charging a verj foul vaterv material 
llecau e of the verv 1 ng historv anl extremel 
foul appearance of the lesi n carcinoma m oil 
ostcomjclitis was at once suspictc 1 

\ rav (I Ig i5)shovcl me of the char ictcrist cs 
of cancer in 1 one 1 ul it \ as n I certain hether 
the recent bone destructi n v as lu toacti cotco 
mvelitis or carcinoma 

I he first 1 lopsv done soon after admis ion 
sh e I consi lerable prohfcrati n of the epithelium 
\ hich V as n I con i Icrc I sufI cicnt to just f> a 
diagnosis of carcinoma I he second bion v ho 
ever si ov e I cpi Icrmoi 1 carcinoma grailc I 

In \icv of the extent of lone involvement both 
clinicallv an 1 1 \ \ ra) a ( ntli Stokes amputat n 
a as deci Ic I uj on an I perf rmc 1 bv Dr R 11 
Wallace follov mg which the i it cnl male an 
uneventful convalescence 

lie appearance of the sinus in i ngitu Imal section 
Is sh n in the ph t graph (lig 14) Iherei 0 
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Iittfe notrna} bone remaining near the lesion that it 
Is remarkable that there had been no pathological 
fracture 

Carcinoma is an extremel> rare complica 
tion of osteomtchtts onl> i'* cases ]ha^^ng 
been found out of 2 400 cases of osteomj ehtts 
treated in the is ards of the Massachusetts Gen 
eral Hospital Although httlc has been nnt 
ten about it recentU the lesion is \en well 
dehned and important to recognize In a large 
cimic the po«sibiht\ of its occurrence in anv 
case of long standing osteom\ ehtis should be 
borne in mind 

In our experience the disease has been con 
fined entirel> to males owing probabK to the 
fact that05leoin\clitis is rnore common m the 
male «ex The tibia was in\ol\ed in S ca«es 
the foot m 3 and the femur in i This does 
not correspond exactlj with the figures of this 
hospital for the location of osteomyelitis 1 e 
out of the 3 400 cases of osteomxelius the 
largest number were in the femur (616) and 
a much smaller number m the foot (i:»6) The 
tibia how ev er as is w ell known is a n erv com 
mon site for o5teom\ elitis and in this location 
there were 586 ca^ 8 of whicli developed 
cancer No cases of cancer were found devel 
oping in Osteomyelitis of the jaw (267) burner 
us (1^0) radius and ulna <io6) hand (119) or 
other scattered locations Scudcler however 
sav s that caranoma sometimes follows m the 
sinus or edges of old fistulous tracts about the 
jaws Ail of our cases of cancer of the jaw 
were carefully reviewed and none could be 
surely traced to an osteomyelitis as their on 
gin Two cases of cancer of the upper jaw 
gav e histones of chronicallv infected bone but 
pointed rather more to anongin in the antrum 
than to osteomv elitis It seems reasonable to 
explain this bv supposing first that better ar 
culatjon of the face and upper extremities 
tends to more rapid healing in chronic o&teo 
myelitis m the^e localities and second that 
many patients would not tolerate foul sinuses 
on the faceor upper extremity for a long enough 
time to permit the dev elopment of cancer In 
the leg however the circulation is often poor 
and patients are apparentlv willing to neglect 
verv fou! lesions for many \ears In one case 
(Case 4) osteomv elitis had been present for 
64 vears with alternate healing and breaking 



n-* IS Area mdicaied betaten arrows shows the s te 
ol oranonu The rocntRcnosTam shows “ome of the 
chantclcnsltcs ot cancer in bone Note the cxiremt tala 
6cation of the arter) Case 

dow n of the sinus and discharge of fragments 
of necrotic bone m fact the majontv of cases 
gi\ e a history of ov er v ears duration 

The history and course of the disease m a 
tv pical case is somewhat as foUows 

A man of middle life or beyond enters the 
hospital because of foul ulcers or sinuses gen 
erally of the lower leg but sometimes of the 
thigh or foot In about half the cases pain is 
a prominent symptom Not infrequently there 
IS a history of trauma preceding the onset of 
the osteomyelitis bsually surrounding the 
fistulous opening there is a fairly definite cauli 
flower mass which }eadr>atonce to the diagao 
SIS of caranoma In some cases however there 
is no external evidence of malignant di ease 
or in others there mav be a slight epithelial 
ov ergrowth at the margin of the sinus opening 
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In all suspicious cases a biopsj should be 
clone and if carcinoma is found there is \erj 
good likelihcwd that the disease has spread in 
« ard along the tract and is m\ oh mg the bone 
W here there is no externil c\ ulcncc of malig 
nanc> it ma> be impossible to make the diag 
nosis until the ostcom\ clitis ca\ itj is cxplorecl 
at which time cither the gross appeannccor 
microscopic examination of frozen sections will 
lead to the correct diagnosis 
\ ra% examination of course is made in all 
cases before operation but it has not been pos 
sible in the few cases studied b) \ ra> since 
the introduction of good apparatus to make 
the diagnosis of carcinoma in ostcomvclilis bx 
\ raj alone The senes presented wilh\ rax 
photographs in 4 cases gixcs a xerj good idea 
of the xanation in the \ rax findings Ca c 1 
(Figs 3 and 6) for example shoxxetlbj \ raj 
xerj similar lesions of both femur and tibia 
supposcdlj both due to Obtcomjclitis andjcl 
pathologicallj the tibia showexl onij osteo 
mx clitis XX hilc the femur shoxx eel carcinoma as 
xxcll On rcxiexxing these \ raj films xerj 
carcfullj there arc found some areas m the 
femur xxhich might make one suspect carci 
noma Similarlx in Case 12 (Fig I3) the 
areas of bone destruction might haxt heen due 
to actixe ostcomjehtis or to carcinoma In 
Case 9 hoxx ex er (I igs 9 and 10) the \ raj 
gixes no clue xxhatexcr as to the presence of 
carcinoma I inallj in Case ii (Iigs ii and 
12) the \ raj appearance is tjpical of carci 
noma and xxith somcknoxxlcdgcof the patient 
from a clinical standpoint the roentgenologist 
should be xxilling to report dcfinitclj carci 
noma m ostcomj clitis 
The treatment in 9 of these ix cases xxas 
amputation in the 2 others radical cxasion 
of the growth locallj As it may be impos 
stblc to tell to XX hat extent the carcinoma has 
inxaded the bone in a gixen case it seems xxisc 
to recommend amputation in most cases If 
hoxvexer the\ ray film shoxxs very little bone 
destruction and the carcinoma seems to be 
merely lining the wall of the cavitj a thor 
ough local excision maj suffice for this tjpc 
of cancer usually progresses slowlj 

The pathologist may demonstrate that the 
carcinoma is very superficial or (as in Case x) 
that it has invaded the bone to a depth of i or 


sinches Inanj cascitisalxxajsof thcepider 
mold xanctj indicating that it arises from the 
epithelium surrounding the sinus and groxxs 
imxardij along the xxall of the fistulous tract 
It seems probable that the chronic irritition 
to the epithelium from conslanllj discharging 
infectious matcnal plaj s a part m the ctiologj 
of this tj pc of carcinoma 
As the disease is ordimrilj of the sloxxlj 
growing epidermoid xanctj and usuallj xxith 
out metastasis m the groin the prognosis under 
proper treatment is faxorablc 


COSCLUSIO'.S 

Caranoma is a rare complication of xerj 
long standing ostcomj clitis occumng more 
often in the tibia than in an) other lionc 
The diagnosis maj be xerj casx xxhen the 
groxxth u superficial or xtrj difiicult xxhen 
dttp seatid in some of the latter ca a diag 
noMS can be established onlj bj biopsj or 
nrtl) perhaps bj \ rax examination 
ihe treatment should be first prophj lactic 
in not permitting osteomx clitis sinus to remain 
opcnmdcfmitclj and second curatixc bj am 
putation in most cases 

The prognosis is generallj faxorablc the 
condition being of sloxx ilexelopment and 
usuall) of loxx mahgnancj 
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8 Dl\ars Marils De !a d^K^n^rescencc cancrojdal de& 

anciens fojers ostfom^ Oitiques Th&sis de docl 
Ljon 1894 (Summary in th(. Ljon m^d 1894 p 
76) 

9 DiTiRicii Prait \JcrteJJah^s^chr 1847 

10 rsuARCK Arch f Urn Chir \ol 

11 Teicel L Em hall \on pnmaeren krebs dcr Tibia 

IreegJ lek 189: loJs xxxviandxttvu 

12 FtscirER S Ztschr f Chir i88i 

13 A ON Friedeander IJotrag 2ur Kenfitniss dcr Caw 

nomenwjckelung in ScQucslerhcrhlen und Fisteln 
Deutsche Flschr f Chir 1804 

14 Goiot J D^gfr^rsccnce cancSreusc des Mtux foyers 

dosttomjeljte Thfae de doct Montpellier 1904 
iNr 26 

15 Hansoaer Das I pithehom Leipzig 1835-6 

JO IIaivkins Caesar Cases of iiarlj tumours in cica 
Inccs Med Chir Trans 1835 111 19 

17 Hitzrot James M I pithehoma m sinus of old oslco- 

m^elitis \nn Surg tgar Ictui 347 

18 LanelonciE Epithelioma osscux secondaitc i un 

trajet dostfomj elite ancienne J de mfd de 
Bordeaux 1899 txit 162-164 

19 Mar/ozw Diet dem6d 1828 vol xrt 


30 Mathieu, Paul and Kjun Topous Epithelioma 

patimenteux devclopp6 au contact dun fojer 
ancien d 05 t 6 om> 6 Iite chronique Bull ct mCm 
Soc anat de Par 1920 tc aio 

31 \icorADf\T Arch f klin Chir iS8r vol xkm 

3 ScuDDES Charles L Tumors of the Jaws Phila 
dclphia B ‘sounders rota p 24S 

23 SHERRitL J G Osteomyelitis with epithelioma of 

skin Louisville Month J M &. S 1903 4 x 303 

24 \av IfooR \\ Carcinomas arising m inveterate 

ulcers and m ancient sinuses N American I racti 
tioner 1890 » 383 

5 \erdelet Lpithchoma de la jambe ddveloppd sur 
danciens trajet d osttomj^lite chronique due 
perond Bull hoc danat etphjsjol deBordvaut 
1898 Ttx 33 

36 \ER\F\ro MarceloJ Epitchoma ties arrollado en 
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Soc de cinig du Buenos \ires 1928 xii 801 
lev dccirug lorS vii 557 
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I N 1 previous pij)tr the writer c*)Ik(l 
nttention to chnnRcs m the noriml 
thvroui phnd of the <Io{» one of which 
changes is of dcslructne (I ir i) the other 
of reconstructive character (Iirs t and 3) 
The fact was established that dunnp normal 
conditions the organ hows a continuous 
regeneration in order to replace exhausted or 
destroved ti sue the replacement seems to 
keep pace with the destruction Consc 
quentlj it mav be sup{V)scd that the process 
of regeneration will be much more pronounceil 
in the organ m which the amount of normal 
tissue IS suddtnlj decreaseil a for instance 
b> the operative removal of a part of the 
ti sue I he phvsiological <l<>truction and 
regeneration somelinjes proceed vcr> slovvlv 
and in such small areas that these processe's 
ma> easil> escape the notice of the ob ervtr 
just as the stcadj regeneration of the bloml 
or of the superbcjal laver of the skin remains 
inconspicuous I or purjwscs of comparison 
reference ma> be made to the mjcloljmphatic 
sjstem to the stritum gcrminalivum to the 
periosteum and to the mtima as the re 
spectivc centers of new formation of blood 
skin bone and blood vessels Other analo 
gous examples could be mtntionc<l All such 
centers show an increased activit> m con 
(fitions causing an incrcisctf destruction of 
the specific tissue Centers of regeneration 
which maj be inconspicuous in the normal 
course of an organ vvill become more distinct 
during the incrca ed necessity for rcstonng 
the loss of a large amount of its specific tissue 
In view of this fact the stud) of regeneration 
in the thvroid gland leads to the consideration 
of two questions (i) whether restoration of 
thyroid tissue is iwssible due to the existence 
of regeneration centers anil (2) whether the 
groups of small follicles iKuntcd out by the 
author as the regeneration centers of the 
normal gland are also the regeneration centers 
of the gland after a part of the tissue has 
been removed 


I M I> Cmcvc 
n r f M 1 I MU 

I he jxissibilily of regeneration of the 
thvroui gland has been considered by other 
author who agree that such activitv takes 
place in the thy roid gland under experimental 
conditions The pa/iers of Iluerthle (1894) 
Crawford and Hartley (192;)) II e Crow and 
I tmerv (196) Marine (1926) and Ilse 
1*927) supply evidence of the regeneration of 
thvroid tissue I he writer s experiments con 
firm thiir conclusions Ihct>c investigators 
however tlid not com[)are it seems the con 
ihtions in the normal gland with those active 
in the rcgcniratingglind 

In a group of dogs the ventral half of both 
lobes of the thvroid gland was removed and 
studied as described in the writers previous 
paper I he dogs were killed after different 
intervals following the operation and the 
rest of the thvroid tissue left inside was 
cxammeil 

Jhc findings m some of the cases arc com 
putcil in Table I The number of cros c 
indicates the relative amount of destruction 
and regeneration of follicits the table shows 
that in llie normal ti sue regeneration gen 
crally keeps step with destruction I he 
normal balance between the destructive and 
the regenerative proce scs m those portions 
of the gland left in place is modified not onU 
by increased regeneration but al 0 by dc 
crcascrl destruction of the thy roid tissue I he 
regeneration was followed over a period 
longer than 5 months 
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Fig I Photomicrograph of a section through the 
normal thyroid of a dog (approximately X Qo) showing 
destruction of follicles 1 Collapsed follicles B disinle 
grated follicles mingled i ith colloid C space filled with 
colloid resulting from the fusion of several follicles In 
the left lower corner a normal area 


1 ig J Photomicro raph of i section through the nor 
mal glind of a dof, (approximately X go) showing the 
regeneration of th> roid ti sue probably from persisting 
embryonic tissue 1 and from disinte rated areas B al 
ready containing few new follicles 


All the glandular tissue left in place shows 
tjpical changes when studied some time after 
the operation The amount of destruction of 
follicles IS \er> much reduced and cannot be 
found in as man> localities as in the normal 
uninjured organ It seems that the gland 
protects Itself against further destruction 
Howe\er the table shows one case No 
4467 which does not conform to the results 
of the other cases It is possible — as the 
study of the sections suggests —that a greater 
quantity of thyroid tissue W'as remo\ed in 
this dog than in the other dogs May it be 
that the loss of such tissue was too great to 
permit a restoration commensurate with the 
increased demand of colloid by the body- if 
th( view be true that colloid is released from 
follicles onl> b> their destruction^ 

In any normal uninjured thyroid gland it 
was found that the wall of a follicle is not a 
permanent structure In time its cells lose 
their contiguit> and become intermingled with 
colloid Some of them disintegrate and fuse 
with the colloid while others especially those 
at the periphery of such dissociated follicles 
Leep their normal appearance and seem to 
continue their function The colloid liberated 
by the destruction of follicles is probably 
resorbed by the lymph vessels and earned 


away In other places of the normal thjroid 
gland there are regions which consist not of 
follicles with t>pical lumen and cellular ar 
rangement but of cdl groups arranged as 
solid masses In such areas small distinct 
groups of cells are obser\ed which represent 
the early stages in the new formation of 
follicles The development of new follicles 
from such groups of resting cells compensates 



Fi 3 Plotomicro raph of a section through the re 
generating thyroid gland of a dog 87 days after operation 
(Xis) Small follicles are characteristic of the regenerating 
areas large follicles already present before operation 
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con\iiR\r RrspiRAHOV m iHi iung 

1 6li is Bronchi \ i Ohstriiction to I Rf\rNT \t»lfct\nis \M) to 1 fstori I \TtNc\ ' 

( M \\\ \1UN Ml) lnmc Luisa 
rp»m I trri«t Mticii 
I 

C 1 1 INDSKOC M I) Nrw IIa\»v Cossrcricrr 
I IX mr I I my ^ I V I n r Scb I f M I 

R I Cl N r inscstipTtion of ours rtportcti is not ntccs^anlj isolated nnd mij continue 
el cwherc (? 4) his shown that the to breathe bj meins of the peripheral inter 
branches of the bronchnl tree are communications with adjacent unobstructed 
interconnected ibundanlK at the penpher> lobules In this waj the air content of the 
in such manner as to permit gases thin tluuls parench>ma is maintained atelectasis 1 pre 
and particulate matter to pass from one to vented and necessary assistance is rendered 
the other The connection lies between the to the broncho eliminative functions in ex 
tine arborization throughout all parts of a pclling the obstruction \\c have termed this 
single lobe and it is lacking between lobes function collateral respiration b> analog) of 
that IS It is interlobular and not interlobar principle and economic significance to the 
The present paper deals with the relation collateral circulation of the blood vascular 
of this mechanism to pulmonarv function s>stem 

The cxpenmcntal tmdings which art to be In introduction those publishttl observa 
reported indicate that It relates esptctallv to tions will be reviewed which indicate the 
bronchial obstruction Ihus after blockage existence of inlcrbronchn) communication 
of one branch or portion of branches in the and art ntctssar> to an understanding of its 
bronchnl tree of a lobe the corresi»ondmg nature and then collateral respiration and the 
lobule or group of lobules of lung parenchyma parts that it jilajs m pulmonarv function will 
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bronchus 
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be described Each phase of the subject in 
turn \vill first be explained and then illus 
trated with protocols and other experimental 
data All observations presented have been 
obtained repeatedly, but duplication is to be 
omitted 

INTERBROSailAL COMMUNICATION 

Intercommunication between adjacent sub 
divisions of the airways of the lung was 
demonstrated most simpl> by securing a 
pulmonar> lobe of a sufficientlj large animal 
and blowing gently into one bronchial branch 
The air after entering and partially inflating 
the corresponding lobule of the parench>ma 
escaped from the free bronchi 

Experiment i A dogs lungs were obtained im 
raediatel) after sacrifice and one lobe v\as removed 
for testing care being taken m separating it from 
the others to avoid injury to the parench>ma Its 
stem bronchus was then dissected free as far as the 
first bifurcation and cut off and into each of the 
ti\o branches was tied a cannula One cannula was 
connected to a source of air current and the second 
was extended to a dish of water where its tip was 
submerged A gentle current of air w as then started 
and the lobule supplied b> the first cannula was 
gradually inflated At a time when inflation was 
nearlj complete and without noticeable inflation of 
other parts of the lobe air began to bubble from the 
second cannula The escape was free It continued 
With the injection and accounted entirely for the 
quantity of air injected B> limiting the rate some 
what the injection could be maintained indefinitely 
without there resulting complete inflation of the 
first lobule or any loss of air from the pleural sur 
face Next the second cannula was closed to retain 
the air The remainder of the lobe then began to 
inflate and inflation progressed in all parts simulta 
neously precisely asm the first portion Throughout 
the process up to full distention appearances of 
inflation by radial progression from the boundaries 
of the first lobule were absent as likewise was inter 
stitial emphy sema or any other evidence of rupture 

This experiment has been repeated with 
the same results with specimens from man 
dog cat and rabbit In the calf and pig how 
ever there was found not the slightest inter 
passage of air even when the pressure of 
injection was elevated enormously and leak 
age from the pleural surface and interstitial 
emphysema w ere produced Moreover in all 
species examined interpassage failed to occur 
from one pulmonary lobe to another except 
in certain specimens of man and rabbit and 


here pressures too high for any phy siological 
significance had to be used for its accomplish 
ment 

The test was repeated with the intact lungs 
of living dogs and mterbronchial comraunica 
tion was demonstrated — interlobular but not 
interlobar in type 

Experiment 1 A dog was amisthetvzed and tra 
cheotomizcd A long metal cannula was passed 
into the trachea and carried to the bronchi on the 
right side The cannula was of such design (6) that 
Its end could be forcefully dilated after insertion to 
secure it in the bronchial lumen with airtight 
junction and it was thus secured m one bronchial 
branch of the nght lower lobe A current of air was 
then passed into the cannula with pressure no 
greater than 1 centimeter of water and it was found 
that this could be maintained indefinitely and 
hundreds of cubic centimeters could be injected 
without leaving the intrapulmonary pressures in 
creased Likewise it was found that air could be 
sucked from the cannula continuously and vsvth 
equally slight force in unlimited quantities without 
leaving depression of the mtrapulmonarv pressures 
When however the cannula was loosened with 
drawn somewhat and resecured so as to fix it m the 
primary bronchus supplving all parts of the right 
lower and accessorv lobes the results were quite 
different Air could be injected into or aspirated 
from the lung in quantities limited obviously to the 
capacitv of the two lobes and such displacements 
left marked and persistent changes m the mtra 
pulmonary pressures even when no more than a few 
cubic centimeters of air were displaced The dog 
was sacrificed and the position of the cannula veri 
fied Its junction with the bronchus was tested for 
security and found to resist vigorous pull as well as 
very high air pressure and suction 

Certain inferences were drawn from the 
data concermng the site and mode of inter 
bronchia! communication as follows 

The observation in experiment i that pas 
sage of air from branch to branch of the 
bronchial tree was obtained only when the 
parenchyma was somewhat inflated points to 
the penpheral airways as the site of transfer 
The transfer seems not to depend upon arti 
factious channels resulting from overdisten 
tion and rupture of the minute airways of one 
lobule into those of the other for three reasons 
namely extremely low air pressures were 
used ( in experiment i insufficient to inflate 
the parenchyma completely and experiment 
2 measured at i centimeter water or less) a 
radial pattern of dissemination and emphy 
sema were absent and the transfer occurred 



Sl/RGnK\ GWnCOrOGV a\d obstftrics 


i8 



I U, > asramj o/ brofwh tte« t* lobrt «h « n 4 t ( uUr 6 J t f rms 
af bf tructi n a J arrotn path of cotUtonl mp nci n 


spontancousU in quiet breathing (cxpcnmenl 
The appearances of mtcrcommumcation 
asilc«cnbe<i were cxplaincel readih b> assum 
mg that the air difTvjecd through the tissue 
membranes separating the peripheral airr\a\s 
of adjacent puimonar) iobules It \xas found 
hotteecr that India inL also accomplished 
the passage and this pointed to the presence 
of anatomical opcnini^s These openings may 
be the pores knonn to occur in the altcohr 
v,alU and bcIicNcd bv some { ) to exist not 
mail) NS e ha^e assumed that both diffusion 
and anatomical conlmuU> operate as far as 
the transferor gases w as conccrnctl It seemed 
likclv as well that the absence of air transfer 
in calf and pig beln cen the mam branchtsof the 
brondiial tree of the mdiMdual lobe and in 
all species between the amiajs of two adja 
cent lobes was due to their separation b> 
connecusc ti ue cpia Indeed these 5epia 
were plamK etident Ihe lung Jobes of caU 
and pig showed the pkural surfaces divided 
into patches b> pronounced septa and the 
lobules composing the patches could be readily 
split apart bj blunt dissection buch cragger 
ation of the division into respiratory units 
eveept between the Jobes was not seen m (he 
other species 

COLLATERU RESPIRATION 
Experimental results now at hand prove 
that collateral respiration mav be instituted 
spontaneouslv and maintained indefinitely 


after bronchial obstruction m the h\mg am 
mal This a, shown by direct dclccuon and 
measurement of the transfer of respiratory 
gases (aKeolar air) to and from a pulmonary 
lobule the bronchus of which i occluded 
centrally The amount of the respiratory div 
placement is found to be apprcctablv large 
perhaps even norma! for the portion of lunj, 
conccmcil On the other haml no such trans 
fer occurs following obstruction of the stem 
bronchus of one or more entire lobes 

l rpm itni T \ clog was anrslhetired and tra 
fhcotoiTJurd One bronchia! branch of the nirhi 
lower lot c vas cannulated as m eincnment a The 
cannula was then connected b\ rubber tubing to s 
glass nozzle ant the t p of this was submer^ m 
vatcr This formed a aalsc permitting the cannu 
late I lobule to expire but not to inspire hi ' a> of 
ilj bronchus Nir bubbled freely from the nozzle at 
each expiration and this continued without cessa 
lion during a i hour period of observ ation Mlh the 
total discharge amounting to iSoo cubic centimeters 
Then thewalet valve was rearranged so as to permit 
inspiration only and in Ihi \ a> \as alloi cd to 
operate for i hour \t each mspitalion air pas ed 
lie valve and entered the cannula m riuantitv 
somewhat greater than that wh ch escaped v ith 
each breath pre\ loujly and this continued unabated 
IvcJt the cannula v as loo enc I an I tcsccured in the 
{irimary bronchus suppl'ing the entire right tower 
and accessory lobes Ihe water valve was arranged 
as at fnl le lo permit expiration only Now 
after ti o or three breaths and escape of an amount 
of nir approtimating that of the tidal air the dis 
charge ceased and di 1 not recur throughout the 
pen^ (one half hour) of observation \gam the 
valve was reierscd and the cspacitv of the two 
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lobes to receive air «as found to be similarly limited 
The animal was sacrificed and the position and 
security of the cannula \\ ere pro\ cd 

Experiments of this sort in which the dog 
IS sacrificed and the lungs examined immedi 
ately after completion of a single phase of the 
procedure show gross alteration in degree of 
inflation of the cannulated portion of lung 
only when the position of the cannula is lobar 
and the type of valve inspiratory Here the 
parenchyma is found distinctly emphysema 
tous 

Collateral respiration after blockage of the 
bronchus of a lobule may be prevented as re 
suit of loss of interconnection at the penph 
ery of the lobule This is found to occur in 
two ways Thus exudate and other materials 
may fill the fine peripheral air passages or 
alveoli which he at the boundaries of the 
lobule and serve as pathways to the points of 
interconnection as might occur in pulmonary 
inflammations or there may take place what 
we believe to be a physiological shut down of 
these air-vays Belief in the latter circum 
stance is gathered from phenomena observed 
during the course of experiments of the type 
of experiment 3 where the animal has been 
allowed to lapse into deep surgical anaesthesia 
with shallow respirations for a period before 
institution of lobular bronchial obstruction 
Collateral respiration may then fail to develop 
and the appearances are those of lobar ob 
struction and complete isolation of the cannu 
lated part of the lung A single deep breath 
on the part of the animal or artificial inflation 
of the lungs serves to establish collateral 
respiration and that function then continues 
without further regard to the depth of 
breathing 

Expertmeitt 4 A dog was anjesthetized with 
heavy doses of morphine and ether and was trache 
otomized It lay for 15 or 20 minutes breathing 
hghtly and slowly when the dilatable cannula was 
introduced and ^ed in a bronchial branch of the 
nght lower lobe The cannula was pro\ided with a 
valve permitting expiration onl> An amount of 
air was discharged representing that of the tidal air 
and then no more appeared After a few minutes 
the anesthesia was lightened to allow the animal to 
breathe more deeply With the first deep breath 
air began to escape at expiration and the discharge 
then continued as long as obstruction was roam 
tamed 


PREVENTION OF ATELECTVSIS 

Collateral respirTtion has the effect of pre 
venting the formation of atelectasis after 
bronchial obstruction Examples are at hand 
of blockage of bronchi applied for periods 
varying from 24 hours or less to 2 months 
without atelectasis where the circumstances 
arc such as to permit of collateral respiration 
Thus it proves to be the rule that a plug in 
the lobular position (Fig a) with free inter 
connections at the periphery of the lobule is 
not followed by atelectasis while a plug in the 
lobar position (Fig 2b) may lead to atelec 
tasis In the former the affected portion of 
lung is not isolated and m the latter it is 

Expertmeiit / A dog was deeply morphinized and 
a bronchoscope was introduced ^\arm soft wax 
was then earned into the stem bronchus of the 
accessor) lobe and also into one branch 0/ the 
bronchial tree of the right lower lobe In each of 
these locations the wax was pressed m and forced 
to follow and distend the bronchus and its principal 
arborizations The wax soon hardened and formed 
a tightly fitting mold in the bronchial lumen 
effectually obstructing it at all phases of respiration 
The bronchoscope was withdrawn and the dog w as 
then allowed to sleep oft the effects of the morphine 
After a period of 3 days it was sacrificed and autop 
sied The accessory lobe (lobar obstruction) was 
found to be solidly atelectatic while the nght lower 
lobe (lobular obstruction) was perfectly normal in 
all parts as to degree of inflation (Fig t a and b) 
Both plugs were firmly m place and proved air 
tight by test with high pressure 

The development of lobular atelectasis after 
obstruction of the lobular type depends upon 
closure of the interconnections at theperiphery 
of the lobule and the absence of collateral 
respiration These circumstances are pro 
duced frequently without intention m expen 
ments with dogs ansesthetized continuously 
for several hours Patches of atelectasis appear 
in unmanipulated parts of the lungs m the 
cortex and the bronchi which lead directly 
to them are found to be blocked by accumu 
lated secretion although the obstruction may 
be limited to the arbonzations and evade any 
but the most painstaking examination The 
pattern of its distnbution is often quite clearly 
such as to include the channels along the 
borders as well as those leading directly to 
the areas of atelectasis However, occulsion 
with secretion of the peripheral mterconnec 
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tions cannot ah% ij s be so demonstrated and 
this IS due in part at least to technical 
dtflicuU> m determining patenc> of these 
minute passages We suspect also that m 
some ca-cs their closure is due not to db 
stnicting secretion but to ph> biological shut 
down de^ eloping during the prolonged period 
of anaesthesia 

RFSTORATION OF CPONCmAt- FATFSCV 
In a SNStematic studs of the acrodjnamics 
of bronchial obstruction to be reported m 
tletail elsewhere the results indicate that 
collateral respiration ma> gist at times 
essential aid to the forces of broncho climma 
lion bs mamtaming a normal solumt of ait 
in the lung partnch> ma 1 he action of cough 
depends dirccli> upon this air ^^Q^cost^ 
oni> that portion of the air prc'ent in the 
lung alter the inspiration that precedes the 
cough which is immcdiatels asailablc for 
expiration is of sersice m upcUing matcnal 
from the respirators tract We hast ltrmc«f 
this fraction the asailable air (j) Actual 
measurement of the forces cterlctl b> cough 
to expel a bods occluding a bronchus shows 
that thes fail as soon as the asailablc air is 
absorbed and that this mas tal.c place ssithm 
to minutes In lil^e manner the etjielhng 
forces of ciliar> and ptnstallic actisit> and 
drainage bs grasnty probabls also depend 
upon the presence of a normal content of ait 
m the lung for it is found that as absorption 
of air occurs after bronchial obstruction and 
the \olumc of air is reduced the pressure m 
the bronchus distal to the point of obstruc 
lion falls progressis cly This is explained b) 
shnnkage of the lung wthin its resisting and 
elastic ens irons The pressure ser> soon lies 
below that m the bronchus proximal to the 
obstructin}, bod> and this relationship is 
maintained throughout ail phases of rcspira 
tion no matter how great the cflort in respira 
tion may be for both pressures arise alike 
from the action of the chest wall and dia 
phragm Suction is thus dc\ eloped (seen at 
—20 centimeters w ater with the attainment of 
atelectasis) on the distal side of the obstruct 
mg bo(l> and this ma> be expcctetl to act 
against broncho elimination I roN ision is 
made bj the action of collateral respiration 


for both of these requirements of the broncho 
chmmatix e functions i c replenishment of 
the axaitablc air and prc%ention of suction 
in the occludeil ain\a)s 

SUMJfSRX OF RESULTS 

The principle of tcspintor> mechanics that 
has been described would appicar to ha%e a 
broad economic significance in the function 
ing of the lower respiratory tract Con ider 
ing the exudaliNc tendency of the bronchial 
tnucoAa and the disposition of the lungs to 
transudation it is likely that obstruction of 
the smaller air passages occurs frequently 
ITie more minute bronchioles possess no 
ciliary and little if any pcnstaltic function 
to assist m elimination The lumen of one of 
these IS so small as to be filled over consider 
able length bv no more than a droplet of 
exudate or secretion and the result of such 
occlusion would be completely to isolate the 
corresponding unit of respiratory ducts atna 
and alveoli if there were no peripheral inter 
connections Then unless special expiratory 
effort were soon instituted to make u«e of the 
air available for expulsion it would be lost b> 
absorption Inspiration no matter how force- 
ful would not be able to introduce air past 
the column of fluid to replace the absorbed 
air Atelectasis must soon develop and this 
lobule of parcnchy ma must then remain 
functionIes>s until the exudate undergoes re 
moval by absorption Under these circum 
stances a niohl s sleep for an individual with 
slight bronchial catarrh would be expected to 
leave the lungs considerably perhap sen 
ously handicappcvl for rcbpiratory space 
Indeed a bronchial tree made up of blindly 
tcrmmalini, branches would he as meflicient 
as a bloo<l vascular system consisting of end 
vessel even more so since respiration oper 
ates by ebb and flow rather then by circula 
tion of air and since the forces impelling the 
air in quiet breathing are comparatively 
weak However as it is since the bronchial 
tree has the function of collateral respiration 
air i» uppliod to an obstructed lobule as Ion 
as the pcnphtral interconnections remain free 
and until such time as the block is eliminated 
by means of sufliciently forceful effort or by 
absorption 
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The expenment (No 5) ^^hlch illustrates 
the effect of shallo\\ breathing to pre\cnt the 
institution of collateral respiration after bron 
chial obstruction calls to mind the clinical 
fact that prolonged shallo^\ breathing in 
patients wth excessive bronchial secretion is 
associated \nth special tendencj to atelectasis 
particularly in patients recovering from sur 
gical operations There it is known (i 7) 
that the lungs arc in a state of h> po inflation 
and we have reason to believe therefore that 
the effect is to shut down collateral respira 
tion and mechanicall> to cripple the respira 
tor> mechanism in the disposition of bronchial 
obstructions and the maintenance of function 
Similarly explanation is given for the effects 
of carbon dioxide inhalations or other means 
of deepening the respirations in preventing 
the occurrence of postoperative atelectasis 
These maintain the normal degree of pul 
monan inflation and thereby help to conserve 
the function of collateral respiration 

COSCLUSIOVS 

1 The branches of the bronchial tree m a 
single lobe of the lung intercommunicate at 
the periphery in such manner as to permit the 
transfer from one to another of gases fluids 
and particulate matter The process of trans 
fer is referable both to diffusion and to pas 
sage through minute openings but this point 
requires further investigation The airwa>s 
of two neighboring lobes do not so commum 
cate 

2 This bears economic significance to 
respiratorj function after bronchial obstnic 


tion for a lobule of lung with centrally ob 
structed bronchus ma> >et breathe satisfac 
tonI> b> using the penpheral interconnections 
with adjacent free lobules We term this 
function collateral respiration 

3 Collateral respiration plays two cco 
nomic r61cs m the lobular form of bronchial 
obstruction namely that of preventing the 
development of atelectasis and that of 
rendering important assistance to the bron 
cho eliminative forces 

4 Collateral respiration may be excluded 
b> closure of those airw ays along the margins 
of the obstructed lobule which have to do 
with the intercommunication This mav 
result from blockage wath secretions or other 
matenals or from shut down during periods of 
shallow breathing The latter circumstance 
isprobabl> a factor in thepathogenesisofpost 
operative atelectasis 

R1 n REXCES 

t Heap J The effect of operation upon the vital capac 
ity Boston M 1 S J 19:7 cscvii 83 
s OoAvvA C Contributions to the histology of the 
re$piratory spaces of the vertebrate lungs \in J 
Anat ipjo rvva 333 

3 Van \lles C Livpskoc G and Richter II 

Gaseous exchange between lung lobules \sle J 
Biol Sc Med 1930 ti 297 

4 Idem Collateral respiration A new pnnciple of pul 

monary mechanics J Clin Investigation (In press) 

$ \ AS Auxv C and Lis-pskoc G Obstrucu e pul 
monary atelectasis PioWems of pathogenesis and 
climcal management Arch Surg 1930 xxi 1195 

6 VasAeixs C a dilatable bronchial cannula \alej 

Biol A. Med 1930 u 296 

7 Patey D The effect of abdominal operations on the 

mechanism of respiration Bnt J Surg 1930 xvii 

487 



22 


SURGER\ G\NECOLOG\ AVD OBSTETRICS 


THE ORIGIN or ENDOMETRIOSIS Of THE OVAR\ 

I ^ J KING MD FRCS MttBonvr \trsT«ALH 
trvutUct rrl r & dll' L T«ri r*fAf Ilw 


I N the last decade fe« conditions ha\e 
attracted so much attention orha\ebcon 
the subject of so much mscstij^tion as 
have the multiple perforating blood cjsts of 
the o\arj Untings concerning thc<c C}sts 
ha\c been limited rdmosl cntirclj to the pres 
ent centuiN and the greatest interest has been 
c\anced comparatiscU rcccnll> ne\crlhclcss 
the \olumc of literature is astonishing A 
number of hjpotheses base been submitted 
but none of these has pro\«l complcltl> 
satisfaclorj 

\ studv of endometnosjs of the oiar% 
has led the unter to conclusions which differ 
radicallj from most of those which have betn 
reached bj other inicstigators These appear 
to be supported sulTicicnlh both bj personal 
ob ersations and the descriptions of other 
writers and thej provide a simple ctplana 
tion of the ongin and man) of the chanc 
ten tics of the evsts I\hen this stud) was 
commenced the wntcr was thoroughlj im 
bued 91 th the opinion that Simpson s h\ polh 
esis left little to be desired (0 It wasonlj 
after a long stud) of the ovan itself that 
difficulties in Its acceptance became manifest 
Since the numerous h)pothc5cs extant arc 
not complctcl) sat!Sfactof> the evidence for 
this further suggestion is submitted 

inTOTIIESES or ORIGIN 
The h>pothcscs of origin of the multiple 
perforating blood evsts ma> be divided into 
three main groups 

I Development from cmbr)oml tissues 
(a) Wolffian bod) or duct (b) the mucHcmn 
ducts 

2 rostembr>onal development (i) from 
the serosa (b) from I)mph 3 tic endothelium 
3 Postemboonal displacement of cn 
dometnum fa) b> wa> of the fallopian 
tubes (b) b) wa) of the veins (c) b) wa) of 
the l)'mphatics 

The«e various suggestions have been con 
•iidcred so fuUv bj man) writers that but 
little discussion is nccessar) 


I The development of tissue from hv 
pothetical cell rests ma) be disregarded in 
the presence of more satisfactor> suppositions 
The evidence for the development of 
multiple birtod c)sfs from the serosa — in some 
cases — IS ver) strong and it seems probable 
that some examples of the condition eg m 
the umbilicus arc of this origin In the case 
of the ovarv an origin from the surface 
epithelium (which corresponds with the 
scro«a) IS suggested b> eome ob'scrvations but 
these do not explain the majontv of the cases 
^n ongin from hmphajicendolhehum is an 
important suggestion and will be referred to 
again 

3 In 1921 Sampson (4 7) desenbed these 
cjsts in a most thorough manner and his 
work has been responsible for the remarkable 
populant) of their studv He postulated that 
ibev arose b) the growth of pieces of endo 
meinal tissue which had become transplanted 
on to the suffice of the o\ar> having been 
transported b) wa) of the fallopian tubes 
l^tcr be modificfl this view and described 
the passagL of portions of cndomctnal tissue 
along the utenne veins to the ovarj 
This work has resulted in the acceptance 
b) man) g) nccologists of the idea that the 
cjsts ilcalt with arc not onlj like endome 
Inum but arc trul) cndometnal 
In 1934 Ilalban added the modificalion of 
the passage of tissue b) the I)mphatics 
In order to explain the preponderance of 
the blood cjsts in the ovarj over those of the 
surrounding peritoneum Samp'on (6) regard 
cd the ov anan grow ths as being the pnroarv 
developments and the peritoneal cjsts as 
ansmg from these followang their rupture 
He postuhted an affinilj of the ovarian tissue 
for these cndometnal implants stating that 
the ovarj acted as an incubator or hot 
bed for the pieces of endometrium during 
their earlj development 
This hjpothesis which was proposed bj 
Sampson has attracted the greatest attention 
One cannot but admire the large amount of 
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energ> and ingenuit> ■which has been etpend 
ed m the elaboration of this idea The 
majont) of those interested in the subject 
appear to ha%e v.holeheartedl> accepted the 
explanation There are hov.e\er a number 
of difficulties to be o\crcome and despite 
this one observes vvnters regarding the sug 
gestion as fact — or at least intermingling 
observation and suggestion so that the dis 
entangling of description from hypothesis 
becomes extremeh difficult 

Several important pathological principles 
must be resurrected before a true apprecia 
tion of the nature of the blood evsta can be 
obtained They must indeed be disinterred 
from a mass of philosophical argument con 
ceming pnmanlj morphological rcsem 
blances and consequent!) implantation of 
tissues spread of vnable tissue through the 
natural passages spread through v enous back 
waters and concerning statistics of the fre 
quenev of the occurrence of blood evsts 

Ihe stnking feature of the evidence m 
favor of the implantation hjpothesis is the 
large number of circumstantial obscnations 
(singly of little importance) and the complete 
absence of anything m the nature of direct 
proof 

The general laws which must be kept ever 
to the fore in pathological investigations fall 
into two mam groups 

1 Certain pnnciples hav e for their support 
a large mass of evidence accumulated dunng 
man) generations and these should be ap 
plied to observ ations before the introduction 
of new or conjectural variations of these 
pnnciples 

2 Pathological structures should be inter 
preted in terms of the physiological reactions 
and embr) ological character of the tissue m 
which or from which they anse 

For the explanation of endoraetnal im 
plantation certain unusual if not unique 
pathological processes have been invoked 

The implantation of presumably normal 
adult tissue into other organs of the body 
where these implants assume an imlative 
character is surel) a departure without prec 
edent from accepted pathological teaching 
Of course precedent is unnecessary if the 
explanation is all suffiang and if therefore 


no better suggestion mav be made but it is 
proposed to show that one other point of 
view, at least should be considered before 
accepting this less probable origin The 
nece^sitv for the mtroduction of the idea of a 
hot bed ’ or incubator suggests imme 
diatel) that «ome ordinar) feature has been 
overlooked 

The passage of abnormal tissue along nat 
ural passages with subsequent implantation 
on a surface has been described on «everal 
occasions though m but few examples can 
this explanation be regarded as satisfactoiy 
Usuallv other mechanisms e g passage of 
the tissue bv the blood vesscK or the Ivm 
phatics afford a more probable explanation 
All examples of transplantation of tissue fof 
doubtful viabiht)) through the natural pas 
sages should be vaewed with extreme caution 

Passage of tissue through the vessels from 
the uterus to the ovary is difficult of compre 
hcnsion in the absence of emboli m the lungs 
m the case of v ems or m the Iv mph nodes 
in the case of the l)'mph vessels In addition 
a retrograde spread from the utenne vessels 
into the ovanan veins or 1) mphatics must be 
postulated to explain the position of the 
cysts 

Pathological teaching with regard to the 
relationships of certain neoplasms to their 
parent tissues has been emphasised of recent 
years by the use of such terms as chonoma 
foUiculoma thyoma among many others 
Anv statement concerning the advnsabiUtv of 
the use and multiplication of such terms is un 
necessary but the underlying pnnciple is 
most important When tissues which wall 
respond in a certain manner to abnormal 
stimuli are prebent it seems unnecessary and 
IS indeed undesirable to postulate extraneous 
matenal until that of the involved organ his 
been thoroughly explored 

Any investigation into a disease of the 
OV8TV should be preceded by a thorough in 
vestigation of the embryology and phvsiologv 
of that organ 

An axiom that has been overlooked is that 
morphological and even physiological simi 
lanty does not constitute identity Too 
readily has it been accepted that the endo- 
metnal character of the epithelium of the 
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perfonling chocolate cjsts can be concluded 
with S 3 fct> /rom roorpholofjical sirruHntj the 
presence of subcpithclnl stroma the occur 
rence of haimorrhage into ami around the 
c> sts and the presence of rleculuaj changes in 
epUhclmm and stroma during pregnanej 

This conclusion ma> be attacked from ta%o 
ditTcrent points of view 

1 The development of tissues appartntlj 
identical with a given tape niav take place 
at a distance from the usual site of occurrence 
of the tvpc tissue without there being an\ 
question of transpJantalion Ihe develop 
ment of squamous cpithchum m a bronchus 
or of gastric glands m a gall bladder arc 
eacehent examples of the phenomenon Ihe 
importance of metaplasia is coming lo be 
appreciated more and more of recent vears 
This viewpoint is acceptcf! and used b\ the 
protagonists of the serosal hvpothesis 

Other tissues obviously not endome 
tnal maj show the characteristics mentioned 
Columnar epithelium indisimgutshablc b> 
the methcxls in use from utennt cpithchum 
occurs in ovanan c>sts and tumors \ stib 
epithelial stroma is common m man> glan 
dular neoplasms notonlj in thcovarj hut m 
other parts of the bodv Ilamorrhagc occurs 
in casts other than the endometrial eg 
the luteal c>sis Decidual changes mav be 
founii in the subcpithtbal tissue near the 
surface of the oaarv and dtcidual cells have 
been desenbed in the subpcriloneal tissue of 
most of the lower abdominal organs The 
writer has observed glands derived from 
an epithelial downgrowth which showed 
columnar epithelium and stroma containing 
decidual cells The occurrence of this change 
can be of but little import in the determina 
tion of the endometrial origin of the petforat 
ing blood c>sts 

These propositions will be elaborated fur 
ther m a subsequent paper 

The ration d Hire of the foregoing is to 
demonstrate that the implantation hjpoth 
esjs at least as far as the ovary is con 
cemed is not on a certain foundation It is 
now proposed to show that a different |K>int 
of attack gives other observations which not 
only do not conflict with those of other ob 
servers but which may be used and co 


ordinatcd into a useful and simple thcorj 
It IS neccssao at this stage to revaew 
briefly the structure and physiology of the 
ovary 

MORiiioLorv \si> rnvsiOLOGv or ov vr\ 

The corpus lukum The fundamentally im 
porlant structure m the ovary is the ovaim 
and this ctli with its surrounding group of 
cells— the stratum granulosum— composes 
the graafian follicle 

It IS the cycle cmbcxlying the maluTatton 
an<I retrogression of succccrhng generations of 
these structures which is responsible not only 
for the phy siological changes m the genitalia 
but also for the many and varied bodies found 
in the ovary 

Maturation of the graafian follicle is 
associated with proliferation of the stratum 
granulosum and a change m the surrounding 
stroma cells to form the theca interna The 
mature follicle consists of a thick stratum 
granulosum m the center of which is the 
follicuhrcivjtv a layer of swollen epithelium 
like cells the theca interna— and a circularlv 
arrangcil layer of stroma cells desenbed as 
the theca caterna The ovum is contained m 
a mass of cells of the stratum granulosum 
winch projects mto the follicular cavity— the 
cumulus 

Mur migration of the follicle to the surface 
and rotation of the cumulus rupture of the 
follicle with escape of the ovum occurs and is 
followed bv a remarkable probfcralion of the 
stratum granulosum the cells of which give 
rise to the cells of the developing corpus 
lutcum Cells of the theca interna arc in 
rdativcly small numbers and forni an incon 
spicuous outer hver 

naimorrhagc occurs into the luteal layer of 
cells and into the center of the corpus tiunng 
the stage of V ascularization 

Having reached the acme of its develop 
ment fatty changes occur m the cells and 
retrogressive alterations result m the gradual 
replacement of the luteal cells by hyaline 
tissue The body thus formevl is called the 
corpus albicans and this has assumed its 
final appearance about 9 months after the 
formation of the corpus lutcum Flaboration 
of these changes is unnecessary m the presence 
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Fig I A section of an o\ary showing a rctrogressin Fig 6 Photomicrograph of a small atret c follicle in 

graafian follicle The stratum granulosum is degenerating which the stratum granulosum has disappeared Hyahne 

and the theca interna layer is proliferating Xas change has commenced in the theca interna X85 

Fig s A stage in the progression of atresia of a graafian Fi^ 7 Photomicrograph of a portion of the wall of 
follicle somewhat later than that shown in Figure i The another atretic follicle Hyaline change is advanced fur 
stratumgianuloBumisdisappeaiing thethecavntemaisweU thet than it is in the specimen which is shown in Figure 6 
developed and ir one part hyaline change IS present X18 Xi»o 

Fig 3 A cystic atretic follicle showing the disappear Fig 8 Photomicrograph of a portion of the wall of a 

ance of the stratum granulosum in one part with hyahniza granulosa luteal cyst The tissue is partially hj alinized 
tion of the theca mtema layer (//) Xi3 but remnants of both the stratum granulosum 5 G and 

Fig 4 Photonucro raph of a portion of the wall of a theca mtema T I may be seen X17 

cystic atretic foU cle The stratum granulosum and the Fig 9 Photomicrograph showing a portion of the wall 
subjacent theca mtema r I are present X60 of a small collapsed atretic follicle The theca mtema 

Fig 5 Photoimc ograph showing a retrogressing T / is present and hemorrhage II has occurred into it 

graafian follicle nd also portion of the wall of a cystic at one place The stratum granulosum is present as a 

atretic follicle Theca mtema T I X67 smgle layer of epithelium X90 

of adequate descriptions in current te'^tbooks various stages in the life history of the luteal 

and articles bod> There are (i) corpus luteum cysts (2) 

Corpus luteum cysts A number of patho corpus albicans cysts (3) corpus luteum blood 

logical conditionsarisewhich correspond to the c>sts and (4) corpus luteum tarry evsts 




r Cjsts of the corjiui* lutcum arc char 
actenzcd by the presence of clear fluid in the 
caMty of an enlarged luteal bod^ Itpossoscs 
typical luteal tissue m the wall and this shows 
the festooning w hich is obser\ ed in the normal 
corpus luteum 

The presence of a small amount of /lutd is a 
constant finding in corpora lutca and this 
may be slightly increased m many cases so 
that all gradations are found between the 


normal body with a little fluid in its central 
portion and a well formed c\st 

\s the luteal bod\ ages the changes men 
tioncd take place and the t occur whether it 
has a \cr> small ca\ily or is a comparatively 
large cyst Thus cysts of the corpus luteum 
may show many appearances iccor(]inp lo 
the amount of hy alint ti sue and stroma tissue 
present in the wall The end result when all 
the luteal tissue has disappeared and hyaline 
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Fi" 14 A higher po ver \iew of portion of the wall of Fig 17 Photomitro raph of a portion of the wall of an 
the cyst shown m Figure 13 X38 atretic follicle which is developing an epithelium lining 

Fig 15 Photomicrograph showing the typical appear What rclation!.hip this new development bears to the cell 
ance of a collapsed at eticfollicle The stratum granulosum of the retrogressing stratum granulosum is at present un 
IS stiU present in pa t Compare with the epithelium I ned determined and is not of paramount importance from the 
cyst showTi in Figure 16 Xis point of view of the hypothes given in this paper Xis 

I ig 16 Photomicrograph showing an epithelium lined Fig 18 Photomicrograph of portion of the wall of a 
cyst — which m portion of its wall was typically endo blood cyst of the o\ar> It is lined here by typical luteal 
mctnal —aris ng from an atret c foil cle The gross cells but m other port ons of the cyst the lining is of the 
similarity to an atretic follicle is shown by comparison endometnal \anety X3S 

with the cyst which is shown m the photomicrograph Fig ig Portion of the wall of a cystic folli le which is 
Figure 15 X15 de\ eloping an epithelial lining X38 

tissue onl> is present is the corpus albicans able appearance though when but little 
cyst hyaline tissue is present (m comparison with 

2 The characteristics of the corpus albi the amount of stroma tissue) — as happens in 
cans evst will be apparent from the desenp larger cysts — recognition may be more diffi 
tion given of Its origin The cyst contains in cult 

Its wall hjahne tissue which is developed Some writers doubt the occurrence of this 
from corpus luteum tissue It is usually <^st Probably the development of cystic 
small and a typical example has an unmistah changes m a corpus albicans does not take 
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Fg Phot tn g ph f p rt n fthewllofa Fr j6 Ph tom rg ph f port oaof wallofcystsh w 

old 1 teal y$t — pr b bly g f om teticfllcl m F 'ajr 4 Th Lji geplheh m asmallamo tof b- 
( t t) — showi R th hy 1 t th wall a d the epthcl 1 trom d hj'al et ue // e shown X75 

p th I 11 E Th hy I t 11 X FRay Ph toimc g phofapartofthewallofa the 

F Ph t m ph f port o f the wall of Wood cyst of th •ary h win the ep thel m b 

cllpdtry ch Itcytf ryhwgo sd ep thcl I st m m b nd t than »a th mple 
li d by ep th h m £ th oth h> h c t e // X 5 sh wn i Firu 6 d u d I> g hy 1 e t X 0 
F g Ph tom graph of p t n f th wall fa F r *8 1 h toimcro raph f p t f the w 11 of a 
p th 1 mil d blood j t of the aty The hy 1 Wodc^tshow gawlld I ped p th 1 mh n 
ts wh h d cates ongi f yst w II n X8 b d t stroma ad d l> g hj-aU tiss II Xw 

Fg 3 Ilghe pw ew fpoi ofth w 11 of the Fg *9 Polo f th w 11 f typ*^^ dometnal 
cyst sh wn n F gu A typ ! d m t lal ^nd egrst f the 0 ary Hyalm tiss H allho gh el t ly 

spesett It hptsrfe ell how Xa c p cu us m y st II be eco-mized Oth ^ 


F R *8 1 h toimcro raph f p t f the w 11 of a 
Wo d c^t show g a w 11 d I ped p th 1 m h n 
b d t stroma ad d K g hj-aU tiss II Xw 
F g *9 Po 1 0 f th w il f typ c 1 dometnal 

qrst f the 0 ary Hyalm tiss H allho gh e! t ly 
c pcu us m y st II be eco-mized Oth ^ 


F g 24 P t f w U of 1 tea! cyst h w g hy li e of th w 11 f th s cyst c ntamed m re d fi t hy 1 


t // ep th h m rf nd hep tbeli^ t m 
5 Ha:m h g h ed t st ma X 

F 2S Photomi graph f p t f th 


t d Iso 1 leal t s e so th t the eco-m uo ot th 

nat of th yst w n t d fScuIt S h find gs md cate 
the neces ty f th gh n esUgaUon f these ysts 
S m p eudo a thomat s cells e prese t X67 
Fe ^ r uonofthewU f 1 teal ta ry cyst X6 
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ji Low poner we of portion of a blood cyst oi the 
ovary It was fined by columnar epithelium with a sub 
epvlbebal stroma (see Jig 32) Its luteal ongin is indicated 
by the presence of b>ahne tissue ^compare with Fig 44I 
and the ite of rupture of the „raafian lolhcle which gave 
nse to the ong nal luteal body may be seen at the dq>re 
sionontHesudaceoftheovaty Xso 
Fi 32 Photomicrograph of portion of the blood cyst 
shown m Figure 31 The epithelium is columnar in type 
and crypts cut in section give the appearance of ghmis 
Hyaline tis ue which indicates the previous presence of 
the luteal tissue is shown at II X 75 


Fi'^ 33 Photoniicro5»raph showing a glandular space 
near the surface of the o\ ary This was not an implanta 
tion but arose bv continuity from the epithelium Iming an 
old luteal evst This was demonstrated by serial sections 
Con^re with Figure 44 X 75 
Fig 34 Pbotomicro of a portion of an epithelium 
lined tarty luteal cyst The hjaUne tiisue is hown at R 
ovanan tissue 0 Xis 

Fig 3S A portion of the wall of a luteal cyst X20 
Fig 30 Higher power view of portion of the wall of the 
cystshowamF guress The epithelium tv columnar and a 
group of pseudoxanthomatous cells are present X98 


place but that hyahnization occurs tn the 
■waUofaiulealcvst noonewhobasetanuned 
these cjsts can doubt 
It IS of interest that the progress of the 
change vn the TvaU of a corpus luteum 
does not proceed uniformlj in all parts and 


at the same rate thus t>pical luteal tissue 
ina> be found m one portion and hj aline 
matenal in another part Incomplete etam 
inatjon of such a cjst may lead therefore 
to the diagnosis of either luteal or corpus 
albicans c> st 
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3 Luteal blood cysts Since haemorrhage 
iccurs at the stage of \asculanzation of the 
:oipus luteum and since c>stic change may 
jccur in this structure the occurrence of cor 
pus luteum blood cysts requires little discus 
non In a manner similar to that described 
ill stages from the hxmorrhagic corpus luteum 
to the corpus luteum blood c> sts several cen 
timeters in diameter are revealed by an e^am 
nation of these structures 

4 Corpus luteum tarr> c> sts The change 
in the blood occurring in cysts of the ovary 
from the normal to a tarry or chocolate con 
nstency is a nell recognized phenomenon 
ft IS due to a physicochemical change which 
IS merely an indication of the age of the blood 
Similar changes are observed m blood in other 
parts of the body 

The tarrv corpus luteum cyst shows the 
festooning of the wall which characterizes the 
anginal body This is important in the differ 
mtiation of the cyst from some to be men 
tioned subsequently 

All of these cysts are important owing to 
the occurrence of certain secondary changes 

In a classification proposed by Fraenkel in 
1898 luteal cysts of three types were described 
(i) those lined by luteal cells (2) those lined 
by fibrous tissue and (3) those in which a 
heterotopic epithelium lined the cyst on the 
inner aspect of the connective tissue (Fig 48) 

It IS the third group in which wc are m 
terested Any of the v anous cysts which hav e 


been mentioned previously may show this 
hctcrotopic epithelial lining 
It consists of cells ol columnar cuboidal or 
flattened form with a subjacent stroma of 
round and spindle cells which often support a 
number of phagocytic cells Beneath this 
stroma is the tissue proper of the luteal 
body— either luteal cells or hyaline tissue 
Crypts may be present m the wall of the 
cysts and the epithelium lining these may 
owing to the peculiarities of the direction in 
which the section has been made show 
gland like structures The epithelium often 
lines only a portion of the cyst wall 
This epithelium is the key stone on w hich the 
conclusions produced in this paper depend 
The atretic follicles The ovary at birth 
contains about 70000 ova and during the 
normal sexual life of the individual only 500 
(approximately) of these come to maturity 
and since the follicles which mature and form 
corpora lutea are relatively few it is very 
important and highly instructive to inquire 
into the fate of the remainder 
At the oimmencement of the intermenstrual 
cycle a number of graafian follicles approach 
matunty Rupture of one follicle is followed 
immediately by the retrogression of the others 
and It has been shown experimentally that 
this IS due to a hormone derived from the 
developing corpus luteum 

This retrogression of the follicles (atresia) 
is characterized by the disintegration of the 
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stratum granulosum and a proiileratton of 
the theca interna cells The t>pical atretic 
follicle 5 hot\s an appearance uhich is the 
reverse of that seen in the corpus luteum i e 
a well marked theca interna ia>er and a vcr> 
poorlj marked or almost absent stratum 
granulosum 

The theca interna cells proliferate and swell 
until they resemble luteal cells The> ma> 
accumulate pigment and thej arc arranged m 
a radnl fashion around the cavitj of the 
follicle 

Changes comparable with those seen m the 
corpus luteum now occur Tatty changes 
take place in the cells and the> become re 
placed b> hjahne tissue \anous h> aline 
bodies result — the corpus atreticum the 
corpus candicans and the corpus fibrosum 

It wiU be seen that since these \anous 
structures are man> times more numerous 
than the luteal bodies and their den\ati\es 
the follicles their derivatives and the path 
ological conditions arising therefrom are 
highly important in the elucidation of multiple 
cjsts of the ovary 

C^sts artstnsfrom the atretic joUule Dilata 
tion of atretic foUtcles occurs m any of the 
stages of their dev elopment and sev eral vystic 
structures may result In addition haemorrhage 
gives certain modifications Man> vaneties 


ma> be considered under the following head 
mgs (t) follicular cjsts ( ) follicular blood 
C) sls (3) follicular tarrj cjsts (tarr> luteal 
c> sts) 

The follicular c>sts are among the com 
monest structures met v\ ith m the ov ar> The 
vast majoritj are small and are merclj minor 
V anants of the normal process of retrogression 
of the graafian follicle On the other hand 
large c>sts xna> develop from the atretic 
follicle The largest c>st which the writer was 
able to demonstrate as being of this ongin 
was 14 centimeters in diameter All of these 
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Fi 42 Ph tomic 0 raph o( a typ cat gla d which hy line t$e dcatsthttsffUcI ng d 
m ght b d scnbed a$ e d m tn 1 C d d pa t ot due to tmpla UUon 

f m t rekt hip th r u a 1 dicatio f its 1 I g 46 A d w made from se 1 sect s showing 

oro g Xito bl<^ yst whi h 1 ed p tly by luteal tis u p tly 

F 43 I hotonuerograph of po t on of an e dome by h> line t ss e d m p t by c 1 m ar ep ibel m with 

tl ytmlrttht mFgU4 t tgt osbjcet tis$ e of lute 1 ngtn 

of tb pot of ts 11 ind cated Its follicul r ong F g 47 Drawing fa cyst hw gl teal tissu inp 
X 0 t t the wall byal ne ties e d rabi poru 

F g 44 A composite drawi g ba ed 0 ectio s m de of d tb m d sbowt g only colum ep th 1 ra It 
thecy tsho m F -ni 3 Th hy 1 t e lightly will be eth tilth ectowetbema th dec 

e rat d d t e de the rel tio sh p of tb to only byab e ties w Id b p esent to gi the 1 e 

t mo lea of the atu of the cyst ad mcaeseenth my 

F g 45 Drawmg of a foil cula cy t lyi g e r the sur b bse t 
fa f th 0 ry It is U ed by ep th 1 m a d the 

c>sts show a definite theca interna la>er of not possible to determine their origin and 
cellstvithafew cells of the stratum granulosum similarly some cjsts ma> defy classification 
on the inner aspect This applies particular!} to the differentia 

As the cyst ages hyaline changes occur tion of cysts of atretic follicle and corpus 
comparable with those seen in the small luteum origin in their later stages 
retrogressing follicle Thus not only are Lttleal cysts of follicular origin The usual 

there corpus candicans cysts but all inter sequence of e\ents during atresia is a retro 
mediate stages are to be found The corpus gression of the stratum granulosum and a 
fibrosum is a variation from the normal proliferation of the theca interna cells and a 
hyaline bod} in which fibrous tissue is formed luteal change in these cells In one well 
instead of h}alme material In some of these known condition however although the 
c>sts there ma} be fibrous tissue m the whole follicles are undergoing atresia the stratum 
or in portion of the cyst wall Usually how granulosum proliferates as well as the theca 
ever it is possible to find hyaline tissue in interna This is the multiple luteal cyst 
some or other portion of the wall so that associated with hydatidiform mole A great 
there need be no doubt as to the origin and deal of discussion has waged around the 
nature of the structure Sometimes old ongm of these luteal cells The follicles 
hyaline bodies are found in the ovary and it is do not rupture on the surface and the ovum 
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dies so that the cjsts belong to the retro 
gressive or atretic senes and it was thought 
that the cells arose as usual from the theca 
mtema la>er It has been demonstrated b> 
Strassmann howe\er that thc% anse from 
the cells of the stratum granulosum 
There arc therefore two aancUes of 
follicular c> sts 

(r) In which there are a welldea eloped theca 
interna lajer and an cctremch poorl> marled 
stratum granulosum layer (?) in which rep 
resen tatnes of both layers are well marked 
Blood cysls Htmorrhage occurnng m the 
corpus lutcum and its demativcs occupies 
the stratum granulosum and from this rup 
tures into the central ca\ ity In the case of 
the typical atretic follicle hicmorrhage takes 
place in the theca interna cell layer and may 
rupture into the surrounding tissue Pressure 
inw ard pushes the stratum granulosum before 
It so that blood does not usually occupy the 
ca\ ity of the follicle 

Statements are sometimes made that 
hxmorrhage never occurs into the follicular 
cav ity but this is not correct The w nter has 
frequently observed blood in follicular (^sts 
m h>pen:mic conditions of the ovary and m 
the ovanes which contain multiple blood 
cysts 

As w ith the corpus luteum blood cysts the 
cyst wall may show any of the stages of retro 
gression from the typical luteal cells (theca 
mtema m origin) to ty pical hy aline or stromal 
tissue with a complete absence of luteal cells 
Tarry cysts of foUiCttlar origin These casts 
have been considered in several papers which 
are referred to in a paper recently submitted 
by the writer ( 3 ) Changes m the blood 
occurnng m the evsts just desenbed are re 
sponsible for the character of the fluid m these 
cysts 

Since there are two mam vaneties of foUic 
ular cysts so two pnncipal forms of tarry 
luteal cysts of follicular ongm may be 
differentiated (a) the tarry theca luteal cyst 
(b) the tarry granulosa luteal cy st 
These names were suggested by Shaw to 
indicate that m one cyst the cells were 
probably of theca interaa ong^n while m the 
other cells of the stratum granulosum are 
also present 


It was pointed out in the paper mentioned 
that the cells occurring in the walls of these 

sts arc of atvpjcal luteal character and since 
they become replaced graduallv bv a con 
nectivc tissue all stages may be found be 
tween the easily recognizable cy st containing 
well marked (if atypical) luteal cells and the 
one m which few luteal cells are to be found 

Sccondan changes The importance of the 
development of a lining of heterolopic 
epithelium in the case of the corpus luteum 
cysts bas been mentioned This lining is to 
be found both m corpus lutcum evsts and in 
the cy sts of follicular ongm The epithelium 
has the same characteristics as in the corpus 
luteum cy sts — may be columnar cuboidal or 
flallcned in shape and there is present a 
subepjthehal stroma 

The cysts possessing this lining are of 
cxiremc importance m this discussion so that 
they Tvjj] all be considered at this stage in 
further detail 

EPITHELIUM LINED DI OOD C\STS OF THE 0\ ARI 

A cursorv survey of the foregoing desenp 
tions shows that there are a large number of 
cysts of the ovary which possess columnar or 
cuboidal epithelium lining These cysts do 
not present m reality as formidable an 
array as might be expected since they are but 
modiBcations of the normal elements found 
m the ov ary and do but correspond to these 
various structures and can be simply clas 
sifted 

If any one of these cy sts be considered apart 
from Its fellows it immediately becomes 
difficult of analysis and comprehension It 
seems to me that many of the difficulties that 
have arisen m the interpretation of the blood 
cysts of the ovary are due to such segregation 
of matena! from its physiological and mor 
phological context Hence it is necessary 
when examining epithelium lined structures 
in the ovary to determine to which of the 
bodies of the senes already desenbed they 
arc related 

From the description previously given it 
may be deduced that numerous aty pical forms 
are to be met e g owang to the irregular rate 
of progression of the v arious processes taking 
place m the wall but in the vast majority 



F‘S 48 D g mmat p e tati a f th relat o fa p of tb ar 1 t I c> tj d th t t foil les a d lut I 

S th th se tnict gi n t cyats wh cfa 0 ta luteal c II J th w U Th cyst may b 1 d 

[) by the 1 te 1 cell ( ) by co t v t Iy> g tern I t the c II ( 3 ) by hete otop p th ! m wh h 

d el p o the lat rn 1 a pect f th live tissue 

of cases some part or other of the ttall gives A Corpus luteum cysts corpus albicans 
a clue to the nature of the c>st cysts follicular cysts which may also become 

In summary the \ anous c\ sts observed are hyaline 



KING THE ORIGIN OF ENDOMETRIOSIS OF THE OVAR\ 


35 


B Blood c^sts of various types 

C Tarrj c>sts (a) corpus iuteum cjsts 
(b) tarrj theca luteal cjsts and (c) taiT> 
granulosa luteal cj'sts 

Manj vanants of these forms ma> anse 
Anj of these c>sts maj possess an epithelml 
lining 

A descnption of some of those which have 
been investigated bj the writer may be of 
interest 

For the reasons given previously cysts of 
the corpus Iuteum series are comparatively 
uncommon One of these is shown m Figures 
M and 44 Strong evidence for the conclusions 
concerning its ongin can he obtained from 
the examination of cv cn a single section. Thus 
the depression on the surface of the ovary 
where the cyst comes closest to this surface is 
very apparently the site of rupture of the 
originating graafian follicle The hyaline 
tissue IS well seen round the wall of the ^’St 
The differences between typical compact 
hyaline tissue of a corpus albicans and the 
semifibrous hyaline tissue observed m the 
wall of suda cysts as this seems to be exphe 
able readily by the difference m the conditions 
of their formation position and relationships 
The other cysts which were present in this 
ovary were dl of the atretic follicular type 

Some of the cysts of the atretic follicular 
senes are almost perfect specimens Such a 
one IS shown in Figure 45 This cyst when 
seen macroscopicaliy seemed to be an excel 
lent example of implantation but micro 
scopic examination showed that it was a 
hyaUnized atretic follicle which had developed 
an epithelial lining 

The majority of the cysts as previously 
stated do not give such a ty'pical appearance 
Different stages of retrogression of the luteal 
ceils may be observed in various portions of 
the cyst w all Thus in one area luteal cells 
(atypical but recognizable) vviU be found m 
other parts hyaline tissue and in still others 
no definite evidence whatever of the nature 
of the cyst is obtainable Such a cyst is 
shown diagrammatically m Figure 47 *^8 
cy'st was so demonstrated by a lucky*^ section 
and It was such appearances that first sug 
gested to the w nter the mode of formation of 
such cysts as those under consideration It 


was later that the importance of the hyaline 
tissue — the absence of luteal cells — was 
appreciated 

It will be seen that in such a cyst the 
epithelium does not extend throughout the 
whole extent of the wall and it is usual for 
the epithelium to be present only in those 
parts m which luteal cells are absent This 
IS of very considerable importance Should 
the section happen to be taken m a plane at 
an angle eg right angle to that shown in 
the figure it will be apparent that one section 
taken at one end of the cyst may show only 
the epithelium m the wall and the one taken 
at the other end of the cyst may show only 
luteal tissue m the wall Without serial sec 
tions It would be concluded almost certainly 
that different cysts were being investigated 

That the importance of hyahnized tissue in 
the wall of these cysts has not been appre 
cialed IS apparent from a perusal of many of 
the reports of endometrial glands and from 
an examination of accompanying illustrations 
Hyaline tissue has been remarked upon as an 
apparently casual observation by many 
waters 

It might be mentioned here that phagocytic 
cells (pseudoxanthomatous) are often present 
m large numbers m the walls of these cysts 
and It IS important that they should be dis 
tinguished from luteal cells Their mor 
phology arrangement and relationships to 
the surrounding tissue render this a matter 
of relative simphaty 

In soraQ of the cysts though portion of the 
wail shows evidence of luteal or hyaline tissue 
other parts are formed by ov'anan stroma 
directly underlying epithelium without any 
suggestion that hyaline tissue had ever been 
present originally (see Fig 46) No adequate 
explanation is available though it is possible 
that the distention of a cyst was too great or 
too rapid to allow commensurate stretching 
of the luteal or hyaline portion of the cyst 
wall so that the cyst contents in some por 
tions have come into contact w ith the ovarian 
stroma and subsequently the epithelium has 
grown over this However this may be the 
presence of ovanan tissue in the imrae 
diatdy subepithehal portion of the cyst wall 
IS of common occurrence No example of 
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this association of the ovanan tissue with the 
epithelium throughout the v,hole wall has 
} et been observed by the writer In all cases 
there ^\as some evidence of the presence of 
the luteal or follicular material It is not in 
tended that this statement should suggest 
that this maj not occur but that its occur 
rence is uncommon and in anj apparent 
example serial sections are essential to deter 
mine the accuracy of the observation 

The epithelium The epithelial cells which 
line these c>sts have been described Their 
shape \anes in different places There is 
usuallj a single layer Where the cells are 
columnar the nuclei are basal in position 
The cells in some cases resemble the cells of 
the endometrial lining but more frequently 
thej do not especially when they become 
cuboidal or flattened The columnar cells 
maj rest on an apparent basement membrane 
though some seem to be semisj nq tial in fonn 
and to be continuous with the subjacent 
tissue cells 

Although the morphological characters of 
the tissue of the so called endometrial 
glands are said to be almost identical with 
those of endometrium a reference to desenp 
tions and illustrations shows that a great deal 
of latitude is allowed m interpretation Thus 
the cells are just as reminiscent of epithelial 
cells in other parts of the bod> and m many 
cases they do not in any way simulate 
endometrial epithelium 

The stroma Beneath the epithebum in these 
cysts there is usually a collection of round or 
spindle cells packed more or less closely to 
gether and this tissue may closely resemble 
the subepithelial stroma of the uterus 

In many cases however the resemblance 
is \ ery remote This does not affect the con 
elusions w hich are here gi\ en since the license 
used in the descriptions of the epithelium of 
the endometrial glands is also exercised in 
the case of the stroma which is desenbed as 
being at times scanty or absent 

^\here the epithelium lines a surface with 
out irregularities the subepithelial stroma is 
scanty but it is abundant around crypts 
and glands 

Epithelium lined glands Crypts m the 
walls of these tarry cysts are common and 


these are lined almost in\anably by colum 
nar epithelium even when the surfaces of the 
mam cavity are lined by flattened cells or 
where even these are absent 
These projections of the central cavity may 
extend for a considerable distance and owing 
to a meandering course the plane of section 
may cut these crypts in one or more places 
The appearance of glands thus obtained is 
not uncommon m the walls of these cysts 
As stated the subepithelial stroma is par 
ticulariy abundant around these glands so 
that it IS these more particularly w hich gtv e a 
close imitation of endometrium 
An important feature which is illustrated 
m Figure 44 is the projection of these crypts 
beyond the boundaries of the original cyst 
wall 1 e beyond the area containing hyaline 
tissue Thus it is possible to discover glands 
m ovanan tissue without any proximate 
evidence of derivatives of luteal or follicular 
bodies Figure 33 shows such a gland space 
which was shown by serial section to be in 
continuity with the central cavity of a luteal 
cyst In the absence of this evidence such a 
gland would be regarded as of endometrial 
that IS implantation origin 
The invasive properties of this epithelium 
here illustrated are extremely important 
from the point of view of the results of rupture 
of these cysts with spilling of their contents 
into the peritoneum This is discussed later 
The origin oj the epithelium No unanimity 
of opinion has been reached concerning the 
origin of this epithelium Three hypotheses 
have been adv anted 

1 An origin from the surface epithelium of 
the ovary 

2 An origin from the endothelium of 
vessels lying in the connective tissue lining 
the wall of the cyst 

3 An origin from luteal cells or their 
progenitors 

That the epithelium lining the walls of 
some of the luteal cysts i» continuous with 
and presumably developed from the surface 
epithelium is easily demonstrated in some 
examples The ease with which the surface 
epithelium grows into any space m the ovary 
communicating with the surface renders such 
an explanation reasonable for these cases 
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The majont> of cj sis cannot come mto this 
category honc'^er since most of the graafian 
follicles do not rupture and consequent!) their 
cavities do not become continuous mth the 
extenor 

Appearances occasional!) suggest that the 
endothelium of the \essels in the oinncctne 
tissue ma> proliferate form a lining to the 
cjst and become columnar Though undo 
thelmm is known to change shape m this 
fashion the e\idence in the case of these 
cysts IS not in any i%a> conclusive This 
suggestion is similar m kind to that made by 
Schiller in which aberrant endometnum arises 
by metaplasia of lymphatic endothelium 

Fraenkel suggested originally that the 
cells arise from luteal cells Although the 
evidence is inadequate as >et observations 
made bj the wnter pomi m this direction 
Certain well known phenomena suggest this 
ongm also Ci) A columnar epithelium ma> 
be found m simple atretic follicles Con 
tinuil) between these cells and cells of the 
degenerating stratum granulosum ma> be 
observed (2) The life history of the epithe 
hum (the formation of glands the effects of 
rupture of the cysts and the development of 
tumors) more strongly suggests an epithelial 
(luteal) than an endothelial origin 

The ongm of this epithelium is not of 
paramount importance in the considerations 
arising m this paper except that it anses 
probably by metaplasia from cells w hich are 
present in the ovary and not from cells of 
another organ by a peculiar process of 
transplantation 

Endomelnosts Let us pause to consider 
the condition of multiple blood cysts of the 
ovary from the point of view of the pro 
tagonists of the transplantation hypothesis 

The condition found in the ovary consists 
of numerous blood cysts and blood is found 
both m the cavities and in their walls They 
are lined by an epithelium which in a typical 
case IS columnar but may be cuboidal or 
flattened (stated to be by the pressure of the 
cyst contents) Beneath the epithelium there 
IS a stroma of spheroidal cells which resemble 
the immediately subepithelial tissue m the 
wall of the uterus In some circumstances this 
may be scanty or absent 


Most reports and descnptions recognize 
some follicles or luteal bodies m the organ 
but these arc regarded as incidental The 
presence of hyaline tissue in the wall of some 
of the cy sts has been mentioned 

The difficulties m the acceptance of the 
implantation hypothesis are several (i) 
The absence of epithelium (or the extreme 
flattening of epithelium) and the absence of 

stroma which may occur over large areas 
of the cy St w alls renders necessary the further 
hypothesis — of destruction or distortion of 
these tissues Their onginal presence on those 
areas m which it is not found is pure assump 
tion (2) The hypothesis ignores the hyaline 
tissue which IS present m the walls of some of 
the cysts (3) It overlooks the associated 
small cy sis of the ov ary which are of follicular 
or luteal origin and therefore overlooks com 
pletely the normal processes of the organ 
involved (4) It takes no cognizance of the 
pathological changes m tarry luteal cy sis 

Suppose we turn now to the physiological 
changes which play an important part in 
the implantation hypothesis Hsemorrbage 
occurs in these cysts m association xnth the 
menstrual period It is known however 
that hiemorrhage into luteal cysts occurs at 
these periods also I have observ ed at oper 
ation bleeding from a tarry luteal cy st (prov ed 
by subsequent section) during a menstrual 
period — both tarry matenal and fresh blood 
were present The occurrence of h'emorrhage 
therefore does not cecessanly support an 
endometnal ongm 

The compltcaltofts which are most important 
are (i) niptureof the cysts with the formation 
of secondary growths on the pentoneum and 
(2) the development of carcinoma in endo 
metnal cysts 

Rupture of these ovanan cysts with the 
formation of secondary cysts in the pen 
toneum is accepted by Sampson He con 
siders that the ovary provides a suitable 
sod for the early growth of the cysts Why 
is it though that endometnal growths do 
not occur m the pentoneum more frequently 
without the involvement of the ovary? In 
this respect it should be noted that some 
times microscopic examination of ovaries 
which appear to be normal and which are 
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associated with pentoneal c>sts shotv also 
the epilhelmm lined c>sts 

IS v,t grant that the o\ar> is the starting 
place for abdominal blood c>sts then both 
the implantation hypothesis and the tarry 
cyst suggestion are on common ground be 
cause the transpentoneal spread of tissue m 
the pentoneal cawty after the rupture of a 
cy St IS a well recognized phenomenon 

The ability of the glands arising m the 
tarry cy sts to invade tissue is showi by their 
development beyond the confines of the nail 
of the onginal cyst (Figs 32 and 44) That 
they should develop further when spill mto 
the pentoneum is therefore not surpnsmg 

As to the development of carcinoma 
Sampson has postulated for some of the car 
anomata of the ovary an origin from the 
epithelium hmng the endometnal cysts 
These tumors may anse just as readily from 
the epithelium hmng tarry cysts Shan and 
the writer have described such cases (2) 

The resemblance between typical endo 
metnosis and the epithelium hned tarry 
cysts was discussed previously by the wnter 
(3) At this time there were one or two 
examples concerning which the evidence for 
the follicular origin was inadequate and an 
open mind was kept concerning them Still 
the inference that both conditions were in 
reality the same seemed very strong Sub 
sequentiy the evidence in these cases has 
been forthcotmng 

This study was commenced and indeed 
carried to its present conclusion from con 
siderations of the ov anan cy sts Observations 
of other apparently related cysts have been 
made however and from the point of view 
of this study appear to fall into five groups 
(i) ovanan cysts (2) pentoneal cysts C3) 
incisional cysts (4) utenne cysts (adenomyo 
mata) and (5) certain miscellaneous lysts 
e g umbihcal 

Ovanan cysts are here discussed and which 
ever hypothesis is adopted such cysts appear 
to be the ongin of many other cysts 

The pentoneal cysts are produced m al 
most eveiy case by the implantation of 
epithehum in the pentoneum (a different 
proposition from the regurgitation of pieces 
of tissue of dubious viabdity through the 


fallopian tubes) from tarry cysts Even the 
vaginal cysts may be explained by the burrow 
mg of the glands through the vaginal 
vault from the pouch of Douglas which is an 
early site for the implantations after the rup 
tore of cysts The burrowing propensities of 
the gjands m the tarry cysts has been noted 
These pentoneal cy^ts depend on the cysts 
of the ovary and do not present any senous 
difficulty to the acceptance of the hypothesis 
of the luteal origin of the tarry cysts It 
should he noted however that the serosal 
hypothesis must be senousiy considered and 
may prove to be the explanation of some of 
the pentoneal examples (see endometnal 
cysts of umbibcus) 

The cysts occumng m mcisions require 
little mention since they’ may be called to 
assist any hy pothesis Other cov enng tis ues 
eg skin may produce cysts after their 
implantation This result might be expected 
from some of the expenmental work on im 
plantation of tissue 

The adenomyomata of the uterus and 
rectovaginal septum for the present fall 
mto a separate category 

The endometnal cysts of the umbilicus 
present a difficult problem whichever view of 
causation is favored The wnter is thsposed 
at present to accept the serosal suggestion of 
the development of these structures It is 
possible to correlate this with the tarry 
luteal cyst idea but any complication of the 
discussion is to be deprecated at this stage 

SYMPXOUATOLOGV 

Only one symptom requires special mention 
and that is stenlity It is the most constant 
symptom and often it is the one which brings 
the patient for treatment 

The explanation given usually is that some 
mechamcal factor such as the adhesions which 
are almost invariably present or some intra 
uterine obstruction which may have caused 
the reverse flow of menstrual fluid through 
the tubes eg a fibromyoma or other factor 
prevents the passage of the ovum mto the 
uterus ItiswelllmowD however that ex 
traordmary obstructions may be surmounted 
by the ovum in other conditions so that 
some further explanation seems necessary 
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The examination of the ovaries which are 
the site of multiple tarrj' blood cjsts shows a 
number of atretic follicles and their denva 
lives and an occasional corpus lutcum denva 
live but actual corpora lutea are rare Those 
which are present are atypical and aged 
Here then is an explanation of this mtcresung 
sjmptom the graafian folhcles have not 
ruptured onto the surface of the ovary with 
the subsequent formation of a corpus luteum 
but have instead, undergone retrogression 
This introduces the problem of etiology 

ETIOLOGY 

The causation of the luteal cysts and 
especially the tarry cysts is shrouded in 
mystery 

A number of observations are available 
but a physiological correlation is not possible 
at present 

The retrogression of the matunng gnifian 
follicles which follows the rupture of one 
follicle and the formation of a corpus luteum 
suggests the action of a hormone 

The demonstration by Aschheim that 
hormone from the pituitary gland plays a 
part m the causation of the multiple lutea) 
cysts associated with hydatidiform mole 
shows that not only the genitalia but other 
ductless glands must be considered 

As stated here is but a ray of light it 
remains for future research to dispel the 
obscurity of this subject 

SUUUARV 

I Where speculative variations of several 
pathological pnnciples are required to ex 
plain a pathological phenomenon the ex 
planation advanced is probably wrong and 
suggests the necessity of reviewing the obser 
vations on which it is based It will be found 
that well established pathological pnnciples 


suffice when the observations are sufficiently 
complete and carefully analyzed 
s The implantation suggestion concerning 
* endometriosis ’ of the ovary requires for its 
foundation hypothetical phenomena which 
have but doubtful counterparts m other por 
tions of the body 

3 Pathological principles governing the 
interpretation of phenomena are distorted 
thereby 

4 An application of these principles to the 
multiple blood cysts leads to different con 
elusions further observations and an alter 
nativ e hy po thesis 

5 A rcsuin 6 of thehfehistoiy of theovanan 
structures is given and an explanation of the 
blood cysts in terms of these structures is 
proposed 

BIDLIOOR^VPHV 

I Kivo E S J and rmD£S J A chnical aad patho 
logical stud)* o( eodomfctnosts j College Surg 
Australasia igaS ig » 303 

9 Kwo L S J A contnbuuon to the patholo^ of 
carcinoma of the ovary J College Surg Austrai^ia 
1929 li 6 i 

3 Idem The morphological siimlanty of cerUm luteal 

c>sts and endometnosisof the ovary Surg Gynec 
&Obsl 1930 1 J 

4 Saupson j a The life history of ovarian hsmatomas 

(baMnorrhagic cysts) of endometna) (uiullenan) 
type Am J Obst &. Gynec igas iv 451 

5 Idem Endometnosis of the sac of a right inguinal 

hernia associated with a pelvic peritoneal endo 
metnal cyst of the ovary Am J Obst A. Gynec 
1996 XU 459 

6 Idem Peritoneal endometriosis due to menstrual 

dissenunation of endometnal tissue into the pen 
toneal cavity Am J Obst & Gynec 1927 xiv 433 

7 Idem Perforating hsmorrhagic (chocolate) cysts of 

the ovary their importance and espeoally their 
relaUon to pehvc adenomas of the endometnal type 
(adenomyoma of the utenis recto vaginal septutn 
sigmoid etc) Arch Surg 1921 «i 345 

8 Idem Intestinal adenomas of endometnal type their 

importance and their relation to ovariaa hematomas 
of endometnal type (perforatmg hamorrhagic cysts 
of the Ovary) Arch Surg 1922 v 217 

9 Idem Endometnal caranoma of the ovary arising m 

eiwfometnal Uss-ne of ovary Arch Surg 192$ x 1 



40 


SUROERV 0\NE00L0G\ AND OBSTETRICS 
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T he present study was stimulated b> 
the difficulties encountered in attempts 
at tendon suture Our clinical etpen 
ence led us to believ e that retraction of the 
proximal end of the cut tendon tvas one of 
the most formidable obstacles to immediate 
suture and subsequent repair We Jikevwse 
felt that the development of a method which 
would either dimmish or abolish this retrac 
tion would serve to decrease the number of 
failures m tendon suture It seemed evident 
that relief of tension on the suture line would 
favor union permit of the use of less suture 
material and lessen the likelihood of the tear 
mg out of the sutures used in repair 
Rcceatlj Moser suggested a method of 
overcoming the retraction of the muscle ten 
don He produced muscular relaxation by the 
mtratnuscuiar injection of tutocam through a 
Iransv erse incision ov er the bellj of the muscle 
involved He termed this method transverse 
incision anoischesia and regarded it as an tm 
portant part of tendon suture Ko mention 
was made of the extent and duration of the 
relaxation of the muscle nor was there offered 
any explanation of the mechanism by which 
this relaxation was produced 
It was our impression that the suggestion 
of Moser should be studied in greater detail 
With a Mew of more clearly establishing its 
chmeal value 

The extent to which tendons do retract 
was brought out b> Bomkowsk) He made 
observations on patients who sustained sever 
ances of the flexor tendons of the forearm and 
was impressed with the relationship existing 
between the extent of retraction and the total 
length of the muscle tendon proper He found 
w hen a tendon w as severed that the proximal 
end retracted and that the distance between 
the two cut ends represented in most m 
stances one seventh of the total length of the 
muscle tendon as measured from the pomt 
of origin to Its insertion He made use of 
these observations in subsequent cases bj' 
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making a transverse incision over the cal 
nilated site of the end of the retracted ten 
don Through this inasion he could thread 
the proximal end through its sheath to the 
site of the onginal wound and thus effect 
tendon suture This technique ehmmated the 
danger of contaminating the tendon sheath 
by manipulations from ^Imv designed to lo 
cate the retracted tendon 
In tSSe Madclufig described a Similar pro 
cedure except that the distance of the trans 
verse inasion from the site of injurj* was left 
to the judgment of the surgeon and the stump 
was not always found at the selected level 
Certain phenomena have already been defi 
Ritely established as occurring in muscles 
subsequent to the severance of their tendons 
There also exists a rather comprehensive 
knowledge of the effects of the mjectioft of 
local anmsthelics into skeletal muscle 
When a tendon is severed anywhere along 
Its course the proximal end retracts leavin 
a gap between the cut surfaces The separa 
tion of the cut ends is due to a contracture of 
the muscle The initial phase of contracture 
IS termed primary hypertonic contracture It 
IS brought about by a continuous stream of 
nerve impulses reaching the muscle from the 
central nervous sy stem If approximation of 
these cut surfaces of a tendon is not made at 
once the gap between them increases until it 
reaches a fixed distance the muscle passing 
mlo a secondary state of contracture to which 
the name myostatic contracture is given 
Myostatic contracture is defined by Ranson 
as the fixation or setting of an immobilized 
musde m a new and shorter than nomial 
resting length This ojndttion does not take 
place m the whole muscle at once but 
velops gradually probably by diSetent musde 
fibnfe becoming involved coasecutivelj 
is the summation of these individual changes 
which finally determines the extent of ih* 
shortening The terminal state of rauscie 
change passing through pnmaiy hypertonic 

ISoe 1 3 
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Fj 1 \lternate slimuhlion of muscle and ntr\c sbovung gradually decreasing response of muscle to nerve 
siimulalion following injection of '' cubic centimeter novocain {r per cent) into muscle bellj Direct stimulation 
of muscle unaltered 


contracture then secondar> m>ostatic con 
tracture is muscle atroph> Functional!) a 
muscle in m> ostatic contracture cannot short 
en as much as a normal muscle although the 
rate of relaxation is unaffected The extcnsi 
bihty of the muscle is hke\Mse decreased but 
this decrease is due to a loss of ductiht) the 
elasticit) remaining norma! 

In the preceding discussion we have as 
sumed that the nerve muscle mechanism is 
intact If the nerve supply to the muscle 
tendon is remov ed at the time of tenotomj 
the normal sequence of primary hypertonic 
contracture and secondary myostatic con 
tracture vsith eventual atrophy does not fo! 
lots Ranson and Dixon found that 15 days 
after section of the tendo achillts the gastroc 
nemius of the white rat had not only under 
gone shortening but it had also become set at 
a new length and was less extensible than 
normal (myostatic contracture) That it was 
due to a change m the muscle was made ap 
parent when it was demonstrated that U per 
sisted after section of the sciatic nerve Ihey 
further showed that if the sciatic nerve were 
cut at the time the tendon was severed the 
changes in the muscle did not occur Tins 
makes clear the dependence of the develop 
ment of the myostatic contracture on the 
existence of the initial hypertonic contracture 
It has also been shown by rroehch and Meyer 
that immobilization of a denervated muscle 
does not cause it to alter its extensibility'’ or 
to become fixed From the foregoing it may 


be concluded that the development of myo 
static contracture is dependent upon an un 
interrupted nerve muscle mechanism 

In view of the nature of the secondary or 
myostatic contracture it is apparent that 
once this condition has developed tendon 
suture would be difficult to accomplish with 
out undue tension It is also clear from the 
above that any method which would remove 
the influence of the nervous system from the 
muscle following tenotomy would prevent 
this secondary contracture and thereby make 
It possible to approximate cut ends of a ten 
don With much less tension 

Severance of the nerve to the muscle would 
of course accomplish this but the length of 
time required for regeneration of the nerve 
would render this method impractical aside 
from the difficulty of isolating indmdual mus 
cle nerves 

Experiments dealing with the obliteration 
of contracture of muscles were earned out 
many years ago in cases of tetanus In this 
condition the continuous shortening of stri 
ated muscle (so called rigidity) is caused by 
the action of tetanus toxin on the spinal cord 
The toxin does not have any action either 
acute or chronic on the muscle or any other 
contractile element In 1894 Goidscheider 
brought about slight relaxation of the con 
tracture in acute tetanus with cocam and 
Autokratow secured a bnef relaxation of local 
contracture by the local application of cocain 
Meyer and Weiler succeeded in bringing about 
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a prompt relaxation of tnsumus b> the injec 
tion of lo to cubic centimeters of i per cent 
no\ocam into the bellies of the masseters 
From their uorl it is apparent that relaxa 
tion does occur in a muscle m pnmar> con 
tracture b} the intramuscular injection of 
no\ocain Froelich and Jfe>er %enfied this 
and m their experiments it ^as also shown 
that econdar) rigidit> that is m>ostatic 
contracture produced m rabbits and cats was 
not affected by the intramuscular injection of 
noxocain 

Liljestrand and Magnus made further stud 
les of the effects of no\ocam on normal 
skeletal muscle They found that m decere 
brate cats ngiditj of the triceps was greatly 
decreased bN the intramuscular injection of 
small doses ( to i cubic centimeter of i per 
cent solution! of no\ocain and completely 
abolished b> the intramuscular injection of 
larger doses (4 to g cubic centimeters of i per 
cent solution) 

W ith the use of small doses active motility 
remained unchanged and on indirect faradic 
stimulation from the plexus its threshold 
value was the same as in the non injected 
muscle Larger doses overcame the indirect 
stimulabditj of the muscle and therefore the 
last remnants of decerebrate ngidit> and ac 
tive motilitj Direct faradic stimulability of 
the muscle was still preserved 

M hen the posterior roots to a foreleg were 
cut and ngiditj brought about after that by 


dccerebration m which the desensitized le 
was involved the intramuscular injection of 
small doses of novocain had no effect on the 
ngiditj It required larger doses of novoesin 
which impaired the indirect stimulabilitj of 
the muscle to decrease and overcome this 
rigidity Thus they show that novocain in 
small doses injected intramuscularly para 
lyzes the proprioceptive sensory muscle nerves 
and thereby decreases the reflex decerebrate 
rigidity Novocain in larger doses paraUzes 
the motor nerve ends in the muscle and in 
that way completely overcomes the n idity 
as well as the reflex and indirect stimulability 
The response of the muscle to direct stimula 
tion IS preserved 

Walsh made similar observations m man in 
a study of the tremor and rigidity in patients 
suffenng from paralysis agitans He found 
that small doses of novocain injected intra 
muscularly diminished and finally abolished 
the ngidity of the muscle injected but did not 
remove the indirect influence throUoh the 
labynnthme reflexes While voluntary con 
trol of the muscle was present there developed 
a sensation of loss of orientation in the ex 
tremity Walsh attributed this reaction to 
the removal of afferent impulses from the 
muscle — the proprioceptive impulses ^^hen 
large doses of novocain were injected into 
similarly afflicted muscles there dev eloped a 
flaccidity of the muscles injected with com 
plete loss of motor control 
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We ha\e demonstrated the action of no\o 
cam injected intrarauscularl> with a muscle 
nerve preparation from the frog Refernng to 
Tiguie I alternate stimulation of the muscle 
directl} and the nerve to the muscle results 
in a prompt and vigorous muscle response 
Flooding the muscle beU> with a i per cent 
novocain solution results m a gradually fail 
mg response of the muscle to nerve stimula 
tion Complete failure of response develops 
m about 5 minutes Direct stimulability of 
the muscle was not interfered with Injection 
of the nerve or bathing the nerve m a novo 
cam solution did not diminish the response of 
the muscle to faradic stimulation of the nerve 
proximal to the injected area (Fig 2) 



I»g 3 A Healed severed tendon Muscle not injected 
Note relative amount of fibrous tissue necessary to fiU 
gap B Healed severed tendon Muscle injected with 
novocain (i per cent) daily for 4. day-s showing diminished 
amount of f brous tissue necessary to fill the gap Muscles 
\ and B are corresponding muscles of the same animal 

\\cma> therefore conclude that novocain 
prevents (he reception of nerve stimuli b> the 
muscle but docs not interfere with the power 
of contraction The drug evidently acts on 
the motor nerve end plates in the muscle pre 
venting the impulses from activating the mus 
clc fibnl at its point of contact with the motor 
nerve Fulton from his studies concluded 
that this point of contact or receptive sub 
stance resides wUhin the muscle nuclei 

In the livmg non antsthetized dog this 
action of novocain on the muscle can be 
demonstrated b> injecting 8 to 10 cubic cen 
timeters of a 3 per cent solution of novocain 
into the bellies of the extensor muscles of the 
paw and toes As a control a similar volume 
of normal salt solution may be injected into the 
corresponding muscles of the opposite fore 
leg Such an animal will m the course of 5 
to 10 minutes lose voluntary control of the 
paw the extensor muscles of which were in 
jeclcd w ith nov ocam On attempting to w alk 
if the paw strikes the ground perpendicularly 
the animals foreleg will fold under with the 
dorsum of the paw resting on the ground 
The opposite foreleg injected with normal 
saline will not show a similar response This 
action of novocain will last for a variable 
time from 30 minutes to 4 hours In some 
animals a 2 per cent solution is more effective 
than a r per cent solution (Table I) 

In a limited number of expenmen ts it was 
found that the addition of adrenalin to the 
novocain solution did not markedly influence 
the duration of paralysis but this point is 
still uncertain since the duration of action 
vanes so much that it is difficult to establish 
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a basis for comparison (Table II) The reason 
for this vanabilitj of the action lies perhaps 
in the intact blood supply to the muscle 
In another series of dogs ^'e directed our 
attention to the effects produced bj repeated 
injections of no\ocam into the bellj of a 
muscle the tendon of ^hich had been severed 
It was found that repeated injections of no\o 
cam for 4 to 5 dajs definitely reduced the 
amount of retraction as shown in Table III 
In our expenmental animals this diminution 
m the extent of the retraction lessened the 
amount of fibrous tissue necessary to fill the 
gap produced in the tendons hence healing 
took place correspondingly sooner (Fig 3) 
Microscopic exaimnation of the muscle Us 
sue after repeated injections of no\ocain re 
veals no appreciable change from the normal 


DEDUCTIONS 

It would seem from our experimental work 
that the injection of novocain into the muscle 
belly definitely lessens the retraction of a 
severed tendon Since the voluntary activi 
ties of an unanxsthetized expenmental animal 
cannot be controlled the data obtained can 
not well be applied to man in whom it would 
be an easy matter to maintain voluntarj 
inactivity The duration of relaxation fol 
lowing injection may be largely dependent 
upon the volume of blood flow through the 
muscle belly per unit of time Muscle ac 
tivity produces enormous changes in the cir 
culation through muscles Krough states that 
during activity the total capacity of the vas 
culat bed of a muscle may be increased from 
o 02 per cent to 15 per cent of the total volume 
of the muscle Thus it ma> be explained how 
inactivity of an extremity might prolong the 
duration of the action of novocain while raus 
cular activity would probably shorten the 
action In each case it will always be di£Bcult 
to judge the time necessary to establish union 
of sufficient strength to permit the discon 
tinuance of efforts at muscular relaxation 
We feel that the clearing up of these points 
will greatly facilitate the clinical application 
of the suggested use of novocain m tendon 
repair conclusions 

From the present study we are able to 
conclude the following 

1 Novocain injected intramuscularly defi 
nitely removes the influence of the nervous 
sjstem on the muscle injected 

2 In the unanxsthetized dog the duration 
of this elimination of nerv e influence follow ing 
a single injection lasts a variable period of 
time from 30 minutes to 4 hours 

3 Repeated injections with novocain of a 
muscle the tendon of which has been severed 
IS sufficient to induce continuous muscular 
relaxation by eliminating the pnmarj hyper 
tome contracture 

4 The decrease of tendon retraction per 
nuts an earlier healing b> decreasing the 
amount of fibrous tissue which is necessary to 
fill m the gap w hich is produced in the sev ered 
tendon 
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THE rrrECT or ligating the tail or the pancreas in 


JUVENILE 
G DeT\K\TS M D 

I N pm’ious animal evperiments earned 
out foUon ing the ongtnal suggestion of 
Mansfeld it ’tv as found that u hen the tad 
of the pancreas Nvas tied off or completelj iso 
lated m the dog a senes of important changes 
resulted The isolated tad ceased to function 
as an organ of external secretion as the acini 
degenerated and a marked sclerosis and atro 
ph) of the tad look place (5) The islands 
seemed to survi\e this sclerotic process and 
even showed hyperplasia and hjpertrophy 
Moreover (hisfijperregeneration nasencoun 
fered m the unhgated head and body of the 
pancreas (?) My co vsorkers and I could also 
demonstrate an increase m carbohydrate 
utilization m the normal dog follow ing a hga 
tion of the tad of the pancreas (9) The in 
crease in sugar tolerance was noticeable be 
tween the third and fourth months after the 
operation but did not persist to any extent 
over a period of a year Causes for the return 
of the sugar tolerance to normal in the normal 
dog are now being investigated 
Whether such suggestive experimental find 
lugs could be applied in human diabetes was 
doubtful In a prehmmary report on the first 
diabetic child operated on Wdder and I 
pointed out (8) t^t hypertrophy of the islets 
might not take place in human diabetes and 
even if it did the new islets might succumb to 
the same deletary influence that inhibited the 
efficient function of the original cells \ et the 
following clinical facts seemed to make a dim 

F ca tb D puUa t { Soig y N 


DIABETES^ 

4 S r \ C S CmcACO 

cal trial promising First the great regenera 
tive power of the human islet cells is seen 
following destruction of pancreatic tissue m 
acute pancreas necrosis or carcinoma of the 
pancreas While temporary glycosuria may 
occur in these diseases the loss 0! tissue is 
readily compensated for and true diabetes 
mellitus does not frequently result Such ex 
araples from the hterxture and our own ob 
servations have been recorded elsewhere (6) 
Second the pancreas of the diabetic also 
shows signs 0/ regeneration Particularly 
Weichselbaum and Cecil (3) pointed out the 
occurrence of hypertrophic islets m diabetes 
Other observations are cited m a previous 
article (6) and an excellent summary together 
with a number of new observations on islet 
regeneration is gi\ en by Shields V arren 
As we had experimental evidence which 
suggested a possible increase in islet function 
and as numerous postmortem observ ations are 
on record regarding the regenerative power 
of the diabetic pancreas we felt that it was 
worth while to try to determine the effect of 
ligature of the tail of the pancreas in patients 
suffenng with diabetes 

INDICATIONS 

Juvenile diabetes seemed theoretically the 
type of diabetes in which an attempt to in 
crease sugar tolerance vtouM be most proims 
mg The regenerative power of the islets m 
children is obviously greater than m adults 

liwwl aU stjfM dj J School 
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a basis for comparison (Table II) The reason 
for this variabilit} of the action lies perhaps 
in the intact blood supply to the musde 
In another series of dogs wc directed our 
attention to the effects produced b> repeated 
injections of novocain into the belly of a 
muscle the tendon of which had been severed 
It was found that repeated injections of novo 
cam for 4 to 5 days definitely reduced the 
amount of retraction as show n in Table III 
In our experimental animals this diminution 
in the extent of the retraction lessened the 
amount of fibrous tissue necessary to fill the 
gap produced in the tendons hence healing 
took place correspondingly sooner (Fig 3) 
Microscopic examination of the muscle tis 
sue after repeated injections of novocain re 
veals no appreciable change from the normal 


DEDUCTIONS 

It would seem from our experimental work 
that the injection of novocain into the muscle 
belly definitely lessens the retraction of a 
severed tendon Since the voluntary activi 
ties of an unanaisthetized experimental animal 
cannot be controlled the data obtained can 
not well be applied to man m whom it would 
be an easy matter to maintain voluntary 
inactivity The duration of relaxation fol 
lowing injection may be largely dependent 
upon the volume of blood flow through the 
muscle belly per unit of time Muscle ac 
tivity produces enormous changes in the cir 
culation through muscles K.rough states that 
dunng activity the total capacity of the vas 
cular bed of a muscle may be increased from 
o 02 per cent to 15 per cent of the total volume 
of the muscle Thus it may be explained bow 
inactivity of an extremity might prolong the 
duration of the action of novocain while mus 
cular activity would probably shorten the 
action In each case it will always be difficult 
to judge the time necessary to establish union 
of suffiaent strength to permit the discon 
tinuance of efforts at muscular relaxation 
We feel that the clearing up of these points 
will greatly facilitate the clinical application 
of the suggested use of novocain m tendon 
repair conclusions 

From the present study we are able to 
conclude the following 

1 Novocain injected intramuscularly deli 
nitely removes the influence of the nervous 
system on the muscle injected 

2 In the unanassthetized dog the duration 
of this elimination of nerve influence following 
a single injection lasts a variable period of 
time from 30 minutes to 4 hours 

3 Repeated injections with novocain of a 
muscle the tendon of which has been severed 
is sufficient to induce continuous muscular 
relaxation by eliminating the primary hyper 
tome contracture 

4 The decrease of tendon retraction per 
nuts an earlier healing by decreasing the 
amount of fibrous tissue which is necessary to 
fill in the gap w hich is produced in the severed 
tendon 
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ri" 3 \ wde fie'cible retractor lifts and e\crts tbc stomach The posterior 

pcntoneum is incised parallel and slightly below the lo'ner margin of the ^ncreas 
The splenic vessels have been dissected off the postcnor surface of the gland and re 
traded by gentle traction A strip of fascia lata is threaded into the eye of a flexible 
director wluch is passed behind the gland S The strip of fascia lata has been 
snugly fastened around the pancreas with interrupted and interloclsun’’ sutures of fine 
black silk A flap of omentum is used to protect the fascial ligature C The lower hp 
of the posienot peritoneum 13 brought up to cover all raw surfaces and close the 
retroperitoneal space 


of orange juice is gi\en at least 2 hours be 
fore operation Half an hour before the oper 
^tion a small dose of pantopon ( 5<3 gram 
to 34 gram) and atropine Vi 0 gram are m 
jected under the skin 

AN^STIIESU 

While I use spmal an'esthesia as much as 
possible m diabetics the field of operation lies 


so high and the traction on the vagal fibers 
produces so much nausea that its use has not 
been considered Av ertm seemed to be equally 
unsuitable because of the marked acidosis 
that it produced Under a light nitrous OKide 
anxsthcsia a topical abdominal field block, is 
produced uith So to 100 cubic centimeters of 
a per cent no\ocain Three drops of a 
1 1 000 epinephrine solution are added to 
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r g 1 M dl nc 0 e c I the na el to the 
I ft An nc Q IS m d t the left f tb m dl through 
th gre t om nt m and g t oc 1 c 1 game t th po g 
th me tal b rs 

for secondary changes in the %ascular system 
particularly m the blood supply of the islets 
ha^e not yet taken place In children the 
islets themselves do not show morphological 
changes although as emphasized by Warren 
in many adult patients with diabetes the 
islets are singularly free of degenerative 
processes 

Furthermore the juvenile type of diabetes 
IS usually severe and difficult to manage 
\\ hile It IS true that the adv ent of insulin has 
reduced the mortality m juvenile diabetes 
from 90 per cent to around 10 per cent and 
while according to recent figures of Wilder and 
Allen the mortality m the year 19 9 at the 
Mayo Clinic was only i 2 per cent it must be 
remembered that there still remains many 
cases of juvenile diabetes m which the dia 
betes is inadequately controlled and the chil 
dren afflicted die of diabetic coma When the 
operation of ligating the pancreas is suggested 
It must be postulated that the operative nsk 
is not greater than the mortality percentage of 
the diabetic child per se and that the diabetes 
Itself w ill not be aggrav ated Both the e pos 
tulates can be easily fultilled by this surgical 
attempt 


Naturally not all diabetic children are suit 
able for such a trial In mild cases when the 
child s tolerance is fairly stable and the calonc 
intake is high enough for normal development 
without too much insulin the patients are do 
ing well under medical management Joslin 
feels that this new generation of juvenile dia 
betics w ho grew up under continuous dietary 
and insulin control are offering the best ex 
ample for the vast importance of insulin It 
would not seem justifiable with our present 
knowledge of the effects of this operation to 
advise surgery to this group 
It is then in the sev ere type of juv enile dia 
betes with unstable tolerance with frequent 
occurrence of acidosis and coma at the slight 
est infection with unexpected insulin reac 
tions that this operation might be tried But 
here again the time of operation must be care 
fuHv selected It has been stated by Wilder 
(18) that juvenile diabetes usually starts with 
unusual seventy and that under adequate 
dietary and insulin control the toUrance 
gradually improves and becomes stable If 
one IS to evaluate the result of this operation 
the child must have been diabetic for at least 
2 years and must have been practically sugar 
free for at least 6 months with a stable or 
slightly improving tolerance* On the other 
hand patients w hose diabetes dates back 8 or 
10 years much of which time they have not 
been properly controlled may show too many 
secondary changes to permit great improve 
ment from operation 


PREPARATION OP PATIENT 

As m any other operation on diabetics the 
patient must be sugar free and should have 
no diacetic acid m the unne It has also 
seemed advisable to administer for the last 3 
day s from 1 20 to 1 50 grams of carbohydrate in 
the diet so that sufficient glycogen is stored m 
the liver An enema is given only if the pa 
tient has not had a bowel mov eroent on the 
day before the operation A light sedative 
one or two tablets of allonal is prescribed for 
the night before the operation and the wse 
repeated 2 hours before the operation The 
morning dose of insulin is omitted and a glass 
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numencall) expresb the increase in tolerance 
That infections or injunes \\ili iniluenct this 
gain m tolerance as \ erj Qb\ wusinboth cases 

HESULTa 

Case r Detailed histor\ of this case t\as gixen m 
a previous communication ( 5 ) The diabetes had 
been present previous to op ration for S jears \ a 
tient had been under dietarj and later insulin man 
agemetit supervised bv Dr Russell M Wilder at the 
Maj o Clinic for 6 v ears \l first his tolerance grew 
worse steadib For the last \ cars before operation 
the patient had been tahing 40 units of insulin the 
dextrose value of the diet being 1 o (carbohvdrates 
76 protein 30 fat 150) 

Theoperation was performed on Januarv i loio 
The small definitel) hvpoplaslic tail was divided 
with a high frequenev cauter> The patient had a 
storm} con\ alescencc during u hich time drainage of 
the omental bursa had to be instituted twice He 
was discharged from the hospital on March 16 1920 
on the original diet with 45 units of insulin 3 units 
more than before the operation For the next 3 
months the msulm requirement remained steadil> 
between 40 and 38 units From ■Vpril 26 on msulm 
reactions began to occur after the morning dose 
which prompted a gradual reduction On Kfaj 0 
1929 iioda}safter theoperation the lowest level of 
25 units was reached From then on the tnsubn had 
to be increased to 35 to 39 units a stitch abscess of 
the abdominal incision having developed On June 
4 the bo> s diet was increased as he stiU weighed 8 
pounds less than before the operation The new diet 
consisted of carbohj drates 102 grams protein 75 
grams and fat 161 grams a dextrose value of 166 
On June 18 1929 the insubn dose was 30 units on 
August 3 2g units On Ma> 31 1930 17 months 
after the operation the patient weighed $ pounds 
more than before the operation had grown an m«dt 
andahalf took 63 grams more dextrose vvithSunils 
less of insulin (Chart i) In September 1930 20 
months after the operation the patient was on a diet 
of carbohydrates 134 protein 88 fat 162 dextrose 
value of 200 and 37 units of insulin a gam of 80 
grams of tolerance since the operation ^ 

I seiere diabetic child uhose previous diabetic his 
to } I ucU htffv^n and uho uas slabth ed for ^ years 
bejo e operation at the present wiling growngand 
gaming ueigft normatlv with a slightly diminished 
dwe </j insulin but utih ing 80 grams of additional 
dextrose This definite increase in tclerance occurred 
%n a patient uho for 6 years had gradt ally lost tolerance 
and uho for the last 2 years previous to operation had 
not shoun any change at all 

Case 7 Detailed histotj was given elsewhere (6) 
He had been m a tuberculosis sanitarium with tuber 
culous cervical lymph glands for over 3 years being 
discharged as well at the age of 10 At the age of 14 
2 years previous to operation it was first noticed by 

On Jb oj S m th II th t th 5 I 1 
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the patents that he passed a great deal of urine and 
had lost weight He was admitted a few days later 
to the Billings Hospital m coma In November 
1927 he was discharged on a diet of carbohydrates 
90 protein 65 fat 216 2600 calories without in 
sulin Between this date and the date of operation 
October 1$ 1929 he had 9 further admissions to the 
BiUtngs Hospital More and more msulm had to be 
given but control was very difhcult He had several 
respiratory infections an emergency appendectomv 
ail of winch affected his tolerance He bad also been 
verv careless about his diet and ignored it several 
times Finally on his tenth admission as he had 
done poorly on a low carbohydrate high fat diet 
and continued to pass sugar on a diet of carbohv 
drates £20 proteins 85 fats 200 with 80 units of in 
sulm It was considered advisable to try him on a 
high carbohy drate low fat intake This resulted at 
least temporarily in a marked decrease in the insulin 
requirement On his discharge August 30 1929 his. 
diet consisted of carbohydrates 300 protein 75 fat 
too dextrosevalue of 354 with 45 units of msulm 
On October i 1929 the patient was admitted to 
the Uesley Memorial Hospital under the diabetic 
management of Dr William H Holmes (Case No 
147 279 W M H ) He was operated upon on Octo 
ber x8 1929 during the Cimicat Congress of the 
American College of Surgeons The pre operative 
diet was carbohydrates 300 protein 75 fat 100 and 
insubn 33 35 33 The operation was performed as 
described in this paper The patient made an un 
eventful recovery with primary union of the incision 
He left the hospital on the fourteenth day A month 
later on the same diet and 60 units of msulm he 
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cubic centimeters of Ringers solution will 
maintain the mineral balance It may be 
difficult to keep up this method of administra 
tion for 3 da>s and therefore the intravenous 
route IS resorted to In the intravenous route 
to per cent solutions are used with the Hen 
don needle (lo) the normal rate of utilization 
namely one gram per kilogram per hour never 
being exceeded It should take an hour to 
inject 50 grams of dextrose in a child weighing 
50 kilograms No dextrose is given rectallj 
because probably very little is absorbed and 
it causes increased colonic distention 
^\hlle these children are not totally dia 
betic the> may be considered as such follow 
ing the insult of the operation The 100 grams 
of dextrose must be covered at least b> 45 
units of insulin equallj distributed every 3 
hours However the insulin requireroent of 
diabetics following operation ver> often ex 
ceeds the theoretical requirements In older 
diabetics in whom amputation has been done 
for gangrene in spite of the absence of general 
an'Esthesia and infection the amount of in 
sulin required to keep them sugar free may be 
verj high for the first dajs If the patient is 
able to void on the first day the unne is ex 
amined everj 4 hours and insulin is given 
according to the diagram outlined b> McKit 
tnck and Foot If specimens of unne are 
not available microscopic blood sugar deter 


minations are made three times a da> These 
are specially valuable m helping to determine 
the overdosage of insulin which must usuallj 
be reduced a few days after operation It is 
verv important to avoid excessive hi h blood 
sugars after the operation as a proper control 
will insure undisturbed wound healing A 
10 cubic centimeter syringe and a 20 cubic 
centimeter ampule of 50 per cent dextrose are 
kept ready to use m case of insulin reactions 

Following the first and not later than 3 
days a fluid diet consisting of orange juice 
and milk is started the carbohj drate intake ol 
100 grams being maintained A low enema is 
given with r ounce of glycerin to 3 ounces of 
water on the third postoperative day If a 
bowel movement has taken place and the ab 
domen is not distended gradually a soft dia 
betic diet and then a full diet is given At the 
end of the first week the patient should be 
back on the pre operative diet The insulin 
requirement has been somewhat higher in 
both cases probably owing to the oedema of 
the pancreas at that time 

The patient is made to sit up the evening of 
the operation encouraged to take a deep 
breath at frequent intervals and if no com 
plications set m may be m a wheelchair on the 
fifth day Stitches are removed on the tenth 
day If primary union took place there is no 
need to keep the patient in the hospital more 
than 14 days 

Obviously the postoperative diabetic man 
agement must be in the same expert hands as 
before the operation It is particularly impor 
tant to have the diabetes fully controlled after 
the operation as the presumable hypertrophv 
and hyperplasia of the islet cells could be 
easily frustrated in the poorly controlled case 
It IS best to hav e the children test their own 
unne three times a dav and to give themselv es 
a little more or less insulin according to the 
daily requirement In both of our cases op 
erated upon insulin reactions began to occur 
about the fourth month following the opera 
tion This calls for v gradual reduction of 
insulin If the patients have been made to 
maintain throughout the entire period their 
onginal pre operative diet (a. requirement 
which for certain reasons our cases did not 
entirely fulfill) the reduction of insulin will 
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SUiIiL\R\ 

In tuo carefullj selected cases of ju\cniic 
diabetes the tail of the pancreas has been iso 
lated on the basis of animal experiments 
which show hjpertrophj and hjperplasia of 
the islets and increased carboh>drate toler 
ance after such an operation linger penod 
of observation and further tnal on other 
cases promise a better evaluation of such 
attempts 
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eighed 42 kilograms (+3 kilograms since theopera 
t on) To months after the operation the patient 
had gained another 4 kilograms Four months after 
the operat on he was getting severe insul n reactions 
so that the dosage had to be reduced to 40 units a 
da On February 25 1930 he \as readmitted to 
B lling Hosp tal because of an upper respiratory in 
f ction Temperature rose to 101 degrees F He 
requ d now 70 units of insul n hut could soon be 
educed to 45 50 units 

On March 9 93 he was taken off the hi h car 

boh\drate diet and gi en carbohydr tes S 9 prote n 
so fat 2 IS agluco e alueofiao The insulin equire 
mentfellto S units The next \ cek the insulin had 
to be raised and on March 23 a chickenpox de el 
oped w th high temperatu e and extens e eruption 
The msul n requirement rose to 50 units and his tol 
e anc sas upset for st\«al months On June 20 
1930 M ss Florence Smith chief dietitian of the 
B II ngs Hospital reported the following data Diet 
ca bohjdrates 39 protein 7s fat 209 a dextrose 
value of 203 with 53 units of insulin This was 3 
months after the chickenpox infect on started but 
the tolerance seemed to increase slowly (Chart 2) 

On October 15 1930 a year after the operation 
pat ent was still taking the same d et and insul n 
although occas onally when under r g d control in 
the hospital it was possible to reduce the insulin to 
35 units This patient s tolerance is not stable and 
du ng the school year is al ays lower than m the 
d abetic c mp 

1 dtabeiic ehtli ukose disea t u kno^en <0 have been 
present Jot al Ua t s years and ukose (ole nee war 
rapidly grouing uo se uas operated on The ch Id 
made a rap d co e y Four m iths aft the opera 
tion a red cl n ft isultn could take pi ee Ftve 
months after IJ e operation ik high carbohydrate I j) 
/ t diet uas cha g d to a low carbohsdrate ktgl / t 
d I with ala g reduction of insul n A I Hie later a 
cl ckenpox inf cl n upset lie s ga tol ance from 
uhich tl e patient smonUsafte U is infection and ts 
tt onihs afte the op It n ts gradt ally r c ve ng 


In a disease ol life s duration with sponta 
neous fluctuations with such sensitive re 
sponse to infections and emotional influences 
w e can not be too cautious in interpreting re 
suits It IS true that the result in either of the 
two cases operated upon is not a fair example 
of what can be accomplished with the method 
In the first patient the presence of a small 
hj poplastic tail of the pancreas prevented the 
Isolation of a large enough portion of the 
gland In the second patient as pointed out 
b> \\ ilder the high carbohydrate diet which 


has been gi\ en according to I orges and others 
to sUmulate msuUn production might haxe 
been injurious and that better results could 
have been expected if the pancreas had been 
allowed to rest rather than being stimulated 
m the period when the islets were undergoin 
hypertrophy Insufficient time has elapsed in 
both cases to predict the ultimate result 

Nevertheless the animal experiments and 
the observations in the two clinical cases show 
striking parallelism The increase in tolerance 
IS gradual occurs around the fourth month 
and does not persist at its highest level but 
gradually diminishes The assumption that 
an islet hypertrophy takes place in the dia 
betic child could not be verified up to date 
histologically but seems v ery probable 

This regeneration or even superregeneration 
of islets does not strike at the real cause of 
diabetes Unless we wUI bt able to protect 
these islets from injurious effects of nervous or 
hormonal origin the new islets will become 
exhausted like the original ones If Epstein s 
theory of tryptic action on the islets were 
true the exclusion of external secretion from 
the tail would be particularly significant If 
some other msulm inactivating agent were at 
work then a surgical attempt of islet regen 
eration atone would not lead to permanent 
results 

So long as the cause of diabetes is unknown 
a surgical attempt to improve diabetes can 
only have the following aims 

1 A slabtltzalton of tolerance whereby the 
children are more easily controlled less sub 
ject to acidosis and coma In other words to 
transform the unstable juvenile diabetes into 
a stable type of the older patient Both cases 
seem to show this effect very definitely 

2 4 reduction or possible abolition of tn 
sulin on a liberal diet If better utilization of 
sugar would take place on the same or less 
amount of insulin the better development of 
these children might be brought about This 
second requirement has not yet been en 
tirely fulfilled There is enough suggestion 
however m the first cases to warrant further 
tnal 

A report on other cases with a further re 
port on the first tw o children will be made at a 
later date 
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onset of coronarj thrombosis resulted in death 
before intestinal changes from occlusion of the 
superior mesenteric arter> could occur 
Nine of the i6 cases of \enous occlusion in 
this senes uere primary or ascending and 3 
secondar} or descending the 2 remaining 
were of rather indeterminable tjpe In the 
primarv t>pe of case the cause most often 
lies in changes in the intestinal tract which 
permit the entrance of bacteria Inflamma 
tion of the appends was responsible in ^ 
cases It was subacute in Case and gan 
grenousin Cases 16 17 18 and 19 indicating 
that the more se\ere the appendiceal condi 
tion the more likclj mesenteric thrombosis is 
to follow Thus of 6 cases m which the gastro 
intestinal tract was responsible for the \as 
cular condition the appends was the source 
of It in 5 In the remaining case (Case 20) 
severe enteritis was probably the initiator of 
the venous thrombosis In Case 26 the pres 
ence of numerous suppurating decubitus ulcers 
was the probable source of mescntcnc phlc 
bills which eventuall> resulted in throm^sis 
Possibl) involvement of the mesentery by the 
malignant condition in the pelvis could be a 
factor in closure of these vessels Miscel 
laneous causes were noted in the 3 other cases 
of primary thrombosis 
In 4 of the 7 cases of descending thrombosis 
of the mesenteric veins hepatic disease was 
present portal cirrhosis (Case 24) multiple 
hepatic abscess due to escherichia coli (Case 
23) localized hepatitis follow'ing a tear m the 
liver (Case 22) and extreme fatt> degenera 
tion of the liver (Case 21) The 3 remaining 
cases resulted from miscellaneous causes 
It may be noted that of all the cases of 
venous thrombosis 31 per cent followed ap 
pendicitis and 25 per cent were associated 
With disease of the liver 
Of the 16 cases of venous occlusion in this 
senes intestinal infarction occurred in 13 (8i 
per cent) Of these 13 cases the mam trunk 
alone was involved in 2 the tnbutanes alone 
m 3 and both the mam trunk and tnbutanes 
in 8 In the 3 cases in which there was no 
intestinal injury the main trunk alone was 
involved This constitutes evidence m favor 
of Reich s opinion that infarction occurs onlj- 
"hen thrombosis has extended into the tnbu 


TVBLE I — CLVSSIFICVTIOV OP CVSES 

c ^ 

\rtcnal occlusion 
I- mbolism 

I fom mural cardiac thrombus 4 

From saUiilar thrombus i 

Thrombosis 

Mesentenc arteriosclerosis 2 

\rtenti3 3 

Unknown or doubtful etiolog> 4 

\ cnous occlusion (thrombo is) 

Primary or ascending 

From appendicitis ^ 

From ententis t 

Secondaiy or descending 

Assoaated mth diseases of the liv cr 4 

Doubtful whether ascending or descending 6 

Combined artcnal and venous occlusion 

hollo ing intestinal obstruction 2 

Miscellaneous etiology 4 

tanes of the vein and has reached the intes 
tinal wall because branches which are free 
can open into the mam vessels above or below 
the limits of the dot which the mam vessels 
contain 

Six cases of co existent occlusion of the 
arteries and veins are reported In 2 of these 
the patients were aged and attempts at surg 
ical relief of intestinal obstruction preceded 
the onset of the thrombosis The significance 
of sclerosis of the mesentenc vessels is un 
doubted although traumatization of tissue 
sepsis and stasis may have been the precip 
itattng factors Other associated conditions 
found were metastatic carcinoma of the mes 
enteric nodes from primary rectal lesions 
splenic abscess and so forth In 2 cases defi 
nite etiology could not be ascertained 
A review of the literature regarding expen 
mental production of me<5entenc vascular oc 
elusion indicates that ligation of the superior 
artery at its ongin or at one of its pnmaiy 
branches results m infarction in the region of 
intestine supplied by the occluded vessel In 
testinal injury usuall> does not result from a 
ligature applied distal to the anastomotic 
arches Sevenng of the mesentery is without 
effect unless more than 3 centimeters is cut 
awaj and when the omentum is wrapped 
around the intestine from which the blood 
suppl> has been ligated gangrene may or mav 
not develop Ligature of the mesentenc v eins 
IS not alwa>s followed by infarction although 
this IS more likely to be the result than ligature 
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MESENTERIC VASCULAR OCCLUSION' 
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O cclusion of the mesenteric \essels is 
generall) regarded as a comparatively 
rare condition however itoccursoften 
enough to require consideration v-hene\erob 
scure acute abdominal lesions are encountered 
It IS the seventy of the condition and not its 
frequency which makes it significant Owing 
to the difficulty m its diagnosis and the usual 
conception of its rarity many cases undoubt 
cdly remain unrecognized clinically and death 
IS ascribed to postoperative ileus peritonitis 
and so forth 

The first case of mesenteric \ ascular occlu 
sion was recognized and reported by Tiede 
mann m 1843 and an extensive pathological 
study of the affection was made by Virchow 
in 1847 The latter described closure of the 
superior mesenteric artery resulting in in 
intestinal infarct Seven years later he de 
scribed a similar case The clinical aspects of 
the subject were not accorded much consid 
eration however until they were emphasized 
by Russmaul and Gerhardt in 1863 There 
after reports of cases were recorded by many 
writers In a comprehensive monograph in 
1913 Trotter analyzed the 360 cases already 
in the literature and added 6 new cases of his 
own From a careful study of these cases he 
was able to draw valuable conclusions His 
statistics show that a pre operative diagnosis 
was made in only thirteen cases From 1916 
to 1918 various reports were published (i 
2 3 4 5 6 8 9 10 ii) 

REVIEW OF CASES 

Thirty six cases of mesenteric vascular oc 
elusion m which necropsy was performed are 
presented as a basis for this paper (Tables I 
and II) These may be classified as follows 
arterial 14 cases (39 per cent) venous 16 
cases (44 per cent) and co existent \ enous and 
arterial 6 cases (17 per cent) These per 
centages are m rather close agreement with 
the relative frequency as found by other 
authors 


Arterial occlusion mav be due either to 
thrombosis or embolism or a combination of 
both and when the closure is complete in 
either of the superior or inferior mesenteric 
artenes the resulting injury is of a serious 
nature This is due to the fact as has been 
explained by Klein that the mesentenc ar 
tenes are end artenes functionally but not 
anatomically Incomplete closure of the v es 
sels IS not so senous and is probably the origin 
of symptoms desenbed as mesentenc inter 
mittent claudication This narrowing and 
sclerosis of the artenes of the mesentery give 
nse to attacks of nausea vomiting flatulence 
and abdominal pam many times finally re 
suiting m complete occlusion due to the for 
malion of thrombi Case 7 of this senes lUus 
trates the sequence of events in cases m which 
incomplete closure of the vessels takes place 
Intestinal infarction resulted in 12 of the 14 
cases of occlusion of the superior mesentenc 
artery No case of occlusion of the inferior 
mesentenc artery was encountered Arterial 
occlusion from thrombosis was found to be 
slightly more common than from embolism 
the number of cases of each was respectively 
5 and 4 Three of the 4 cases of embolism re 
suited from cardiac thrombi and i from a 
valvTjIar thrombus Periarteritis was present 
m 3 of the 5 cases of thrombosis and arterio 
sclerosis m 2 The 5 remaining cases of arterial 
occlusion are of doubtful nature although a 
mural thrombus may have been present and 
overlooked m Cases ii and 12 In Case 13 a 
severe septic process in the genito urinary 
tract may have been a factor as this could 
well be a focus of infection for mesentenc 
arterial thrombosis In the 2 remammg cases 
pathological changes m the cardiovascular 
system were not recorded Arterial occlusion 
did not result m intestinal changes m 2 cases 
In Case ii the short time between the occur 
rence of the mesentenc embolism and of the 
cerebral haimorrhage probably accounts for 
the absence of infarction and in Case 4 the 
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T\BLE HI — SITUATION OF INF\RCTIOV 


At 1 \ 
ch gfs changM 
C V* t SM 


Infarction of the jejunum only i i 

Infarction of the ileum only 4 7 

Infarction of the jejunum and 
ileum 6 3 

Infarction of the ileum and colon l 3 

^o intestinal changes 3 3 


o 

3 


o 


T\BLL IV — ^PERITONEVL CONTENT 
a ir 

lUrvvJy t b d N M d 6t 

ft d fl d ft d t I d 


\rtenal occlusion 8 

V enous occlusion 8 

Combined arterial and 
\ enous occlusion 4 

Total 30 

Pet cent 33 


3 3 

a 3 

o t 

4 6 

It 17 


3 

t 

6 

•7 


TABLE \ — I^C/DE^CE OF PERITONITIS 


Artenal occlusion 
\ enous occlusion 
Combined occlusion 
Total 
Per cent 


Lm 1 


d Oi 


Sut d t 
1 ltd b« Abse t 
«« «« 


3 

S 

3 

ti 

3 * 


3 

6 

o 

9 

as 


TABLE \I — DURVTIOV OF SYMPTOMS 

S« ^ d y F sht day 
C M P< tt P I 

Artenal obstruction to gt i 9 

^ enous obstruction 8 57 6 43 

Combined obstruction 6 too o o 


severe colicky abdominal pain (5) later dis 
tention of the abdomen v>ith tympanites and 
shifting dulness and (6) embolic phenomena 
elsewhere in the body 
The tendency of arterial and of combined 
arterial and venous occlusion is to run a more 
rapid and fulminating course than that in 
cases of venous occlusion This is illustrated 
in the 31 cases of this series in which the 
duration was stated (Table VI) In addition 
venous thrombosis is more likely to be a con 
dition of more vague symptomology and inter 
"oven with signs of preceding disease 
In the differential diagnosis one must con 
sider other forms of mechanical obstruction 
such as volvulus intussusception stenosing 
malignant lesions of the colon and also acute 
pancreatitis or ruptured abdominal viscus 
The prognosis in this disease is practically 100 


per cent fatali t> w j thout surgical interv ention, 
and even with surgical intervention only oc 
casional cures may be expected 

SUilM VR\ 

A review of 36 cases of mesenteric vascular 
occlusion in which necropsj was performed is 
presented The patients were aged 22 to 78 
years the average being s'* 2 jears In 26 
cases the patients were men and in 10 cases 
women The most common cause of artenal 
embolism was mural cardiac thrombi The 
most common causes of artenal thrombosis 
were arteritis and arteriosclerosis of the mes 
entenc artery Venous mesenteric occlusion 
most often resulted from a septic process 
either in the gastro intestinal tract or the 
pelvis and was of the ascending t>pe Less 
often It was a descending process caused b> 
thrombosis m the portal vein It followed 
hepatic disease m 25 per cent of cases The 
vascular occlusion affected the arteries m 14 
cases the veins in 16 and both veins and 
artencs in 6 In all cases of artenal occlusion 
and m all but one of the cases of venous oc 
elusion the superior mesenteric vessels were 
involved A definite source of the vascular 
occlusion either was unknown or was proble 
matic in 8 of the 36 cases H'emorrhagic m 
farction resulted in 31 of the 36 cases When 
intestinal infarction took place it was gen 
eraU> manifested by symptoms of intestinal 
obstruction which were indistinguishable from 
those of other types of obstruction T> pically 
it occurred m an elderly person starting with 
extremely severe colicky abdominal pain 
nausea vomiting and diarrhoea Thevomitus 
and the diarrhceal stool were often mixed with 
blood Occasionally complete retention of 
faeces was noted Soon the pain became 
steady the shock more severe the abdomen 
distended and tympanitic and the tempera 
ture and pulse which at first were likely to be 
subnormal became progressively elevated 
Later signs of general peritonitis developed 
and death took place In a few cases an ab 
dominal tumor could be palpated Arterial 
occlusion and combined artenal and venous 
occlusion presented symptoms which were 
usually more acute and fulminating than those 
of venous closure The symptoms produced 
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of the corresponding artery Experimentallj 
lesions \ar>ing from extensne intestinal in 
farction to slight ulceration of the mucosa 
ma> be produced The pathological changes 
noted m the 36 cases are given in Table HI 
An infarcted coil of intestine charactens 
tically contains a fluid or semi solid material 
\aning in its content of blood it may be 
almost pure blood Gangrene and pentomtis 
IS the almost inevitable end result in the cases 
in nhich resection is not performed Bloody 
peritoneal fluid when present is almost a 
pathognomonic sign of gangrene The pento 
neal fluid in the cases of this senes rvas found 
to be as is recorded in Table IV 
Intestinal perforation is uncommon m this 
condition It was found in only i of the 36 


cases Howexer peritonitis either localized 
or generalized is commonly found (Table \) 

The symptoms 0/ this disease may be either 
acute and fulminating or of gradual and 
phlegmatic onset At best the symptoms are 
practically the same as those of any intra 
abdominal catastrophe and the diagnosis be 
tween arterial and venous occlusion is usually 
impossible 

The postulates of Kussmaul and Gerhardt 
regarding conditions which should be present 
to justify a diagnosis of this disease may well 
bequot^here for they agree closely with the 
phenomena found in this senes (r) a source 
of an embolism (2) melena not to be ac 
counted for by a primary intestinal lesion (3) 
rapid and excessive fall of temperature (4) 
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m the anesthetized cat while being supported 
b> an iron block w ere repeatedlj stru(^with 
a blunt wedge shaped hammer or the> were 
crushed b> compression The trauma usually 
failed to break the skin so that infection from 
without was impossible After about 20 
minutes the blood pressure of such animals 
began to fall and after about i hour it had 
usuall) fallen to shock le\cl That the toxic 
material is carried m the circulation was 
demonstrated b> Cannon m the following 
manner the blood \essels of the leg were 
ligated before the muscles were crushed and 
the ligatures were left m place for 33 minutes 
after the trauma, dunng which there was no 
fall in blood pressure However as soon as 
the blood flow was re established the pressure 
promptl) fell to a low level 
In previous reports (7) wc have called at 
tention to the changes produced m blood 
pressure b> the intravenous administration 
of saline extracts of fresh tissue Figure x 
shows a record of blood pressure and respira 
fion obtained from a dog The changes m 
blood pressure lev el are due to the intravenous 
administration of a saline extract of fresh 
liver The extract was produced by grinding 
fresh dog liver with an equal amount of 
physiological salt solution the ground mass 
was then filtered and the filtrate used while 
fresh Administration of o 5 cubic centime 
ters shows a definite fall in blood pressure 
while the injection of 10 cubic centimeters 
gave a marked lowenng of blood pressure 
It will be noted that the normal blood pressure 
was 60 millimeters above the base line and 
the lowered blood pressure recorded less than 
20 miUimeters above the base line With the 
exception of suprarenal and pituitary ex 
tracts all fresh tissue extracts possess this 
property of low enng blood pressure 
Mason has previously (6) called attention 
to the extreme potency of fresh tissue extract 
in the production of intravascular coagulation 
(thrombosis and embolism) If three drops 
of fresh lung tissue extract be injected into 
the circulation of a rabbit it will produce 
coagulation of all the intravascular blood in 
about 20 seconds AU the fresh tissue extracts 
share this potency but the degree of potency 
' anes wnth the tissue used The actual amount 


of fresh tissue extract necessary to produce 
death, through thrombosis is very small such 
extracts contain 3 65 per cent solids o 9 per 
cent of which is the salt added The actual 
solids in the crude preparations is not more 
than 2 75 per cent Since only 3 drops is 
necessary to produce complete thrombosis of 
the entire vascular system the actual amount 
of crude material used is only 0055 grams 

VCTION OF E\.TRVCT OF AUTOLXZED TISSUE 

If a small piece of liver is deprived of its 
circulation and is left m the abdomen the 
animal will die death usually occurring mi;, 
to 18 hours (7 8 9) We have recently 
studied j 6 more animals in an attempt to 
determine the nature and action of the toxic 
material generated xn liver tissue deprived of 
Its circulation If the partially autoly zed iiver 
IS removed at the death of the animal and 
ground with salt solution it yields an extract 
whxdi possesses properties different from silt 
extract of fresh tissue Figure 2 shows a 
record of blood pressure and respiration ob 
tamed from a dog It will be observed that 
the amount of extract injected was the -same 
as used m Figure i however the blood pres 
sure response is quite different There is an 
initial fall of blood pressure in both records 
but with sublethal doses of the autofyzed tis 
sue extract the blood pressure always returns 
to a higher lev'cl than before the injection In 
previously published work (8) we have shown 
that the heart becomes irregular with small 
doses and we have also determined the fatal 
dose to be about 7 to 8 cubic centimeters 
Figure 3 IS presented to illustrate the effect 
of injecting 10 cubic centimeters of the extract 
of autolyzed liver It will be noted that the 
dog died almost instantly The death pro 
duced by the administration of extract of 
autolyzed liver occurs after destruction of the 
central nervous system and paralysis of the 
vagal endings 

USE OP TANNIC ACID 

While studying the toxic action of auto 
lyzed tissue our attention was focused on 
tte toxic condition accompanying bums We 
early conceived the idea that absorption of 
the products of decomposing dead and dying 
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by closure of the mam trunk were mdis 
tinguishable from those produced bj obstruc 
tion of the branches The course of the disease 
IS short and ma> be less than 48 hours In at 
least 53 per cent of the cases definite pen 
tonitis was present and m 55 per cent bloodj 
ascites was noted 
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I N recent jears the problems of the sur 
geon have become more varied and quite 
complex Pre\iousl> the surgeon con 
sidercd that he had discharged his obligations 
to the patient when he had rcrao\ed the path 
ological process controlled hsmorrhage and 
avoided sepsis 

The thinking surgeon of today realizes that 
the outcome of an operation maj depend as 
much upon the condition of the tissue left in 
the body as upon the removal of the patho 
logical tissue The histor> of surgeiy shows 
a gradual development of respect for the 
tissue surrounding the operative field The 
rapid operation generally necessitating rough 
handling of tissue and the use of wide 
jawed clamps has given way to a more deb 
cate technique and the use of the narrow 
jaw ed clamp Some operators have even gone 
so far as to handle tissue with hgatures using 
clamps onl> when absolutely necessary 
The expenences of the war did much to 
reveal the dangers from absorbing extracts of 
freshly crushed tissue and extracts from aalo 
Is ed tissue It soon became evident that a 


wound freed of dead and dying tissue ga\( 
the patient a much better chance for recovery 

DEFINITION OF TERMS 
The term auto intoxication is usually usee 
to denote a toxic condition self imposed 
which develops through the absorption ol 
toxic material from the gastro intestinal tract 
In the following di cussion the term is used 
to denote a toxic condition self imposed 
which develops through absorption of ex 
tracts of body tissues Such auto mtoxica 
tion IS presented under the two divisions 
(r) that produced bv extracts of fresh tissue 
and (a) that produced by the extracts of 
autolyzed tissue 

THE ACTION Of FRESH TISSUE EXTRACTS 

In 1922 Cannon published his splendid 
report on Evidence of a Toxic Factor in 
^\ound Shock In the studj of wound 
shock Cannon described his experiment as 
follows In order to bring about in lower 
animals a traumatization similar to that giv 
mg nse to shock in man the thigh muscles 
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Fig 4 


Blalock after the injection of histammc 
Trauma to the extremities did not produce 
an> alteration in the gall bladder 
The observations of Blalock have been re 
cently confirmed b> Parsons and Phcmister 
They stated ‘ Traumatism ol a limb of a 
dog producing hi! in blood pressure is ac 
companied bj a corresponding increase m 
hmb volume and an-cmia which are due xery 
largely to hamorrhage into the damaged us 
sues In these experiments U could not be 
demonstrated that a toxic substance liberated 
from damaged or asphyxiated tissues or t\ 
travasated blood of the hmb was absorbed 
and produced a sustained fall in the general 
blood pressure 

It IS difficult to reconcile our findings with 
those just presented We suggest that m the 
Studies, mxolving the use of crushed muscle 
the conclusions were formulated due to one 
of thp three following reasons (i) the tissue 
extract from the fresh tissue failed to reach 
the general circulation (2) the tissue was not 
aliov ed to undergo autol) sis or {3) muscle 
tissue docs not yield as toxic a substance as 
does skin or liv er tissue The figures m Tabic 
I represent the changes in weight of fixer 
tissue left free in the abdomen until it caused 
death (15 to 18 hours) The first column rep 
resents the amount of h\ er sectioned at opera 
tion, the second column the amount of fixer 
ftt the death of the animal and the third 
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column the loss in weight It will be noted 
that a loss m weight of as little as 10 j grams 
of fix er substance caused death probably onl> 
a small fraction of this was absorbed by the 
ammal Therefore it is evident that it requires 
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tissue contributed largely to the cause of death 
from burns Davidson acting on the sugges 
tion of Mason instituted the use of tannic 
acid as a treatment for bums the object being 
to precipitate the products of decomposition 
brought about by the destructive action of 
burns The splendid work of Davidson which 
has been so completely confirmed by many 
subsequent workers has proved the value of 
such a method of treatment 
Assuming that the autol> sis of skin and the 
autol>sis of liver liberated the same toxic 
substance we have studied the toxic action 
of the autolyzed liver treated with tannic 
acid Figure 4 shows the effect on blood 
pressure and respiration produced by the 
nitrate of the tannic acid treated autol>zed 
liver extract We used 4 per cent tannic acid 
solution in order that our resultant mixture 
would have a concentration of not greater 
than 2 per cent tannic acid which is the con 
centration of tannic acid used m bums The 
hltrate was water clear and doubtless contained 
but little tannic acid 

It will be noted that the filtrate was still 
\er> potent causing a thready irregular pulse 
follow ed bj a marked rise in blood pressure 
It I evident that tannic acid removed little 
if an> of the toxic element The action of 
tannic acid administered intravenously is not 
similar to the results obtained in Figure 4 
but vanes considerably with the amount m 
jected Figure 3 is presented to show the 


effect of administering doses of tannic acid 
large enough to kill 

DEDUCTIONS 

Dunng the past year Blalock has repeated 
the experiments of Cannon and Bayliss m 
order to try to determine whether the low 
blood pressure produced b> trauma to one of 
the extremities is due to the formation of 
some substance which exerts general bodily 
effect or whether it is due simpl> to h®mor 
rhage locally 

His summary contains the following The 
blood pressure could not be reduced to a shock 
level by trauma to one of the posterior ex 
tremilies without causing the loss of a suffi 
cient part of the blood volume into the trau 
matized area to account for the decline in the 
pressure Blalock dismissed the role of tis 
sue extracts by saj ing A great deal of work 
has been performed to determine the effects 
on the blood pressure of the injection of ex 
tracts of various tissues of the products of 
autolj SIS of crushed muscle and of man> other 
substances Most of these substances caused 
a decline in the blood pressure No evidence 
for the action of these products was found in 
the present expenments Man> of the sub 
stances which were studied are supposed to 
be fairly closely related to histamine Good 
pasture found that a fresh extract of the pan 
creas produced changes in the gall bladder 
simil ar to those observed by Bradburn and 
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T he kehr sub^^erous operation applies, a 
pnnaple of surgical technique essential to 
complete anj abdominal or intrapentoneal 
operati\e procedure that is the penlomzation of 
the bleeding surfaces and the shutting off of the 
field of operation wth pentoneum It is true 
penlomzation of the pehis an indispensable 
linal step m hN*sterectom\ is possible but is it 
possible topentonize the lower surface of the h\er 
after a cholec\ stectom\ and the opening of the 
bile duct, and at the same tune to lea\ e a passage 
for drainage of the hepatic duct? Since 1908 ne 
ha\e shonm that this step can be accomplished m 
about half the cases 

Our modification makes it possible to abandon 
the kehr subhepatic tampon The kehr tampon 
15 an essential feature of the kehr method the 
object of which is to create a subhepatic bamer 
b\ means of inflammatory adhesions nhich are 
formed at the expense of the neighbonng \nscera 
thus allowing the subhepatic dimn to pass out 
The Kehr method has all the immediate and late 
disad\'antages of a hlikulicz operation all sur 
geons know its defects and for this reason they 
Will not be repeated here 
In our modification n e use a simple continuous 
‘^rous tunnel to can^ out hepatic drainage A few 
da\'s after the drain is remo\ ed the biliary fistula 
clo^esi b\ adhesioub formed between the two walls 
of the erohepatic tunnel 

TECHXIQUE 

The operation is performed in 3 stages (i) m 
a ion of the \sall and liberation of the gall 
bladder ( ) sub'ierous dissection of the gall blad 
der and the cystic duct inasion of the bile ducts 
exploration and remo\-al of calculi from the chief 
bile duct insertion of hepatic drainage retro- 
grade cholecystectomy and (3) the making of a 
^rohepatic tunnel around the Kehr dram the 
fiction of the bps of this «ierous tunnel to the 
panetal pentoneum and suture of the wall 


In the descnption of each of the<« stages ne 
shall mention onI\ the details which differ from 
those m the classical operation of Kehr 

First sta^e — tnciswn of the iccll and Jtberalion 
of the gaU bladder Anv of the classical incisions 
for opemng the abdomen ma\ be used ne or 
dmanly use the kehr Hartmann type of incision 
In this t\pe of incision tno cuts are made — one 
\ertical and the other trans\erse — thus making it 
possible w hen completing the operation to choose 
the most fa%orable point at which to make the 
extemai opening for the serohepatic tunnel 
through w hich the Kehr dram comes out 

The \ertical masion is made at the external 
border of the rectus it is an exploraton incision 
passing into the abdomen and making possible 
the confirmation of the diagnosis If it is found 
that the kehr operation IS necessary atransxerse 
inasion of the rectus is quicU\ made mth sassors 
between two fingers introduced into the abdomen 
Tlus masion gues access to the subhepatic 
region 

The gall bladder is liberated and three large 
comprea.ses are in erted an internal a median 
and an infero-extemal one An ordinary retractor 
IS used The lu er is exposed 

Second stage — subseroiis dissection of the gaU Nad 
der tJ e cmUc duct and the junction unlh the common 
duct incision step by step of the bile ducts explore 
tion renurai of c^cult from the chief bile dud estab- 
lishment of hepatic drainage and retrograde choles 
c\stectomy 

The bottom of the gall bladder is grasped by 
the assistant with his fingers or with a tenaculum 
and the low er surface is brought up for incision 
If because of the presence of much liquid the 
gall bladder is under too great tension or the w alls 
are too thin it may be ad\*antageous to remo\e 
some of the hquid by puncture However the 
following chief step of the operation can be per 
formed better on a gall bladder under moderate 
tension than on a flabby one 
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onl> a small amount of some tissues to cause 
death Also the decreased mortalit) rate with 
theuseof tannic acid m treating bumsstrongly 
suggests that its value lies in the precipitation 
m insoluble form of decomposed tissue 

\iidre\\> Thomas and Schlegcl discussing 
thf experiment of Ma on et al done in 1924 
wrote the following Ihese experiments have 
been cnti tred on the assumption that this 
procedure killed the dogs bv producing pen 
tomtis but we have repeated them in erting 
the bits of liver into the chest and into the 
axilla and hav e had the same results Ver> 
recently Llhs and Dragstedt have reopened 
the subject and have concluded that death 
accompanj mg fret h\ er tissue in the abdomen 
IS due to an anaerobic bacillus From the ex 
penmen tal data presented we do not think 
that these author hav e sufQcient evidence on 
w hith to base their claim Thtv killed theit 
animals at the end of 15 to 38 days and dem 
( nstrated the presence of the organism which 
the> claim causes the death of our animals in 
13 to 18 hours They further showed that fetal 
hvir both sterile and infiltrated with the 
anaerobic organism failed to kill the dogs 

The marked rise m blood pressure following 
subltlhal doses of autolyzed liver extract sug 
gests a possible relation of foci of infection and 
h> pertension I ossifalyfociofmfectionhberate 
a toxic substance which elevates blood pressure 

COVCLUSIONS 

I I resh tissue extract administered intra 
vtnously lowers blood pressure sufficiently 


probably to endanger patients who are in a 
cnttcal condition 

2 Fresh tissue extract is a verj potent 
factor in producing intravascular coagulation 

3 Sublethal doses of autolvztd liver ti sue 
extract causes marked circulatory disturb 
ancis the lethal dose being 7 to 8 cub c cen 
timeters for the dog 

4 1 reatment of autolv zed liv er tissue ex 
tract with tannic acid does not precipitate the 
toxic fraction 

5 The marked nse in blood pressure fol 
lowing sublethal doses of autol>zed tissue 
suggests the possibility that foci of infection 
ma> liberate a toxic substance which elevates 
the blood pressure 
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T he Lehr subserous opention applies a 
principle of surgical technique cssenttal to 
complete anj abdominal or intraperitoneal 
operative procedure that is the peritonization of 
the bleeding surfaces and the shutting off of the 
field of operation with peritoneum It is true 
peritonization of the pelvis an indispensable 
final step in hvstercctom> is possible but is it 
possible to peritonize the lower surface of the liver 
after a cholecjstectomy and the opening of the 
bile duct and at the same time to leave a passage 
for drainage of the hepatic duct? Since 1908 we 
have showm that this step can be accomplished in 
about half the cases 

Our modification makes it possible to abandon 
the Rehr subhepatic tampon The Kehr tampon 
IS an essential feature of the Kehr method the 
object of which is to create a subhepatic barrier 
b> means of inflammatory adhesions which arc 
formed at the expense of the neighboring viscera 
thus allowing the subhepatic dram to pass out 
The Kehr method has all the immediate and late 
disadvantages of a Mikulicz operation all sur 
geons know its defects and for this reason the> 
^ill not be repeated here 
In our modification w e use a simple continuous 
serous tunnel to carry out hepatic drainage A few 
days after the dram is remov ed the biliary fistula 
closes b> adhesions formed between the two walls 
of the serohepatic tunnel 

TECHNIQUE 

The operation is performed in 3 stages (i) m 
cision of the wall and liberation of the gall 
bladder (2) subserous dissection of the gall falad 
der and the cjstic duct incision of the bile ducts 
exploration and removal of calculi from the chief 
bile duct insertion of hepatic drainage retro 
grade cholec> stectomy and (3) the making of a 
serohepatic tunnel around the Kehr dram the 
fixation of the lips of this serous tunnel to the 
parietal peritoneum and suture of the wall 


In the description of each of these stages we 
shall mention only the details which differ from 
those in the classical operation of Kehr 

First stage — -ntcision of the 11011 and liberation 
of the gall bladder Any of the classical incisions 
for opening the abdomen ma> be used we or 
dinanly use the Kehr Hartmann type of incision 
In this type of incision two cuts are made — one 
vertical and the other transverse — thus making it 
possible when completing the operation to choose 
the mc»t favorable point at which to make the 
external opening for the serohepatic tunnel 
through which the Kehr dram comes out 

The vertical incision is made at the external 
border of the rectus it is an explorator> incision 
passing into the abdomen and making possible 
the confirmation of the diagnosis If it is found 
that the kehr operation is necessary a transverse 
incision of the rectus is quickl> made w ith scissors 
between two fingers introduced into the abdomen 
This incision gives access to the subhepatic 
region 

The gall bladder is liberated and three large 
comprises are inserted an internal a median 
and an mfero external one An ordinar> retractor 
IS used The liver is exposed 

Second stage — snhseroiis dissection of the gall blad 
der the cystic duct and the junction uith the common 
duel incision step by step of the bile ducts explore 
tion renur al of c^citli from the chief bile duct eslab 
Usbment of hepatic drainage and retrograde ckoks 
cystectomy 

The bottom of the gall bladder is grasped by 
the assistant with his fingers or with a tenaculum 
and the lower surface is brought up for incision 
If because of the presence of much liquid the 
gall bladder IS under too great tension or the walls 
are too thin it may be advantageous to remove 
some of the liquid by puncture However the 
following chief step of the operation can be per 
formed better on a gall bladder under moderate 
tension than on a flabby one 
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A semicircular incision is made in the serous 
co%ering of the lower part of the gall bladder at 
the junction of the anterior third with the po!»te 
nor two thirds of the gall bladder The proper 
plane of cleavage is found b> making smalt re 
pealed incisions The serosa is detached with 
blunt curved scissors As soon as the peritoneal 
flap 18 well circumscribed an anteroposterior 
longitudinal incision is carried to the semicircular 
transverse incision and is prolonged to the cvslic 
duct The incision takes the form of a racket the 
loop the part surrounding the lower semicircum 
ference of the gall bladder and the handle the 
part prolonged to the axis of the cvstic duct 
The U o flaps are detached either with blunt 
curved scissors or simplv v ilh small gauze tarn 
pons mounted on forceps Small Chaput forceps 
serve as guides for the edges of the peritoneal 
flips Denudation is eisier and more rapid as the 
region of the pelv is and cv stic duct is approached 
Il^mo tasi is carried out on some small trans 
ver^e ubserous arteries and eins 
The gall bladder which has been freed of ts 
crous CO enng is carefullv placed on compresses 
and the hqu d i a pirated \ longitudinal in 
Cl ion f the gall bladder s made quickly and 
calculi are removed Bv means of small blunt 
curve! scis ors introduced i to it the cystic duct 
IS slit al ng its lower surface do n t its junction 
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with the common duct This gradual progre s 
toward the common bile duct is the most prudent 
method and prevents transverse section of either 
the hepatic or common duct The common and 
hepatic ducts are explored and any calculi are 
removed as usual Traction on the lips of the 
cystic duct vvith forceps facilitates catheteri» 
tion and brings the ducts before the surgeon who 
mci!>e them one by one 
A Kehr T drain or two drams ^ one in the 
hepatic the other m the common duct establishes 
drainage of the hepatic duct The dram is fixed 
with a small catgut No oo suture to the walls at 
the junction of the two ducts (Fig i) 

The gall bladder is now quickly removed by 
retrograde manipulation after the cystic duct is 
sectioned The cy stic artery is cut and carefully 
ligated (Fig 2) . . , 

\ anali n ^\hen the liquid withdrawn from 
the gall bladder appears to be virulent and very 
septic it IS well to section the cystic duct between 
tv o ligatures and to perform the cholecystectomy 
before approaching the junction and the common 
duct step by step through the cv stic duct 

Third stage — making the serohepatic tunnel Su 
lure of theuall 

The Rehr dram or the two drains from the 
hepatic and the common ducts are kept buried in 
Wfprl fpl hKhi! h « d 
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Fi 3 Dntnase of the hepatic Mth 'i T dram Suture 
of the peritoneal flaps o\ er the drain forming a serohepatic 
tunnel 


the cjstic fossa A fine catgut suture brings the 
two peritoneal flaps together in the midhnc to 
form a serohepatic tunnel «hich has an e\it at 
the surface (Fig 3) This suture begins m the 
ueep tissues at the junction of the ducts and care 
fulK closes the end of the handle of the racket of 
the primary peritoneal incision beneath thedrains 
A small needle is used and the suture points are 
made close together so as to assure the absolute 
tightness of the serous tunnel If the peritoneal 
flaps are loose a second reinforcing suture maj be 

supplemented 

The suture is finished at the bottom of the 
tunnel Three suspension sutures preferablj U 
shaped are passed to the angles of the bottom of 
the tunnel The> are not tied but their free ends 
are caught mforceps u hich are handed to an assist 
snt The surgeon locates the point on the incision 
|n the wall at which it is easiest to fix the sero 
hepatic tunnel and at the same time to cause as 
little traction as possible and to prevent the 
bending of the drain It only remains now to 
close the abdominal mci ion and to fix the serous 
tunnel to the parietal peritoneum at the point 
Chosen The incision m the wall is carcfull> 
sutured except for the opening in the pentoneum 
^hich IS the size of a two franc piece and is left 
opposite the bottom of the tunnel The tunnel is 



kept outside the parienl peritoneum b> the three 
suspension sutures mentioned 

A curved Reverdin needle carr>ing the two 
ends successjvch of each of the U suspension 
sutures passed through the parietal peritoneum 
the transversaljs fascia and the aponeurosis (deep 
la>er of the muscle sheath) The sutures are 
lightl} tied thus assuring as perfect application 
as possible of the serous tunnel to the parietal 
pentoneum (Fig s) 

The skin is sutured w ith horsehair Some gauze 
compresses are placed on the incision in the wall 
and fixed with leucoplast which covers them com 
plelely so as to form a water light dressing for 48 
hours during which time a lar^e ice big is kept 
on the abdomen With a horsehair suture or with 
a band of leucoplast the dram or drains are fixed 
to the skin at a distance 

RESULTS 

The postoperative course is ver> simple when 
the conditions are carefully studied during the 
operation and the proper procedure is determined 
The drain is removed between the fifteenth and 
eighteenth dajs depending on the temperature 
curve and the character of the bile which is 
watched ever> daj Generally b} the twent} 
fifth daj cicatrization is complete and the wall is 
solidly healed Only for the first j6 hours does 
the patient have pam which is located at the site 
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of fixation of the bed of the gall bladder to the 
wall The pam is easil> controlled b) ice and the 
use of narcotics but narcotics should be limited 
to patients with h\er affections There is not the 
prolonged pain from peritoneal reaction so often 
present when the subhepatic tampon is used also 
the dreadful trial of removing the tampon which 
IS always \er> painful isa\oided The patient is 
also protected from the complications — secondary 
hoemorrhage postoperaine evisceration intes 
tinal fistula diffuse peritonitis— which complica 
tions are alwa\s possible when the tampon has 
been remov ed 

There are no late complications no postopera 
live eventration as the wall has been carefully 
reconstructed and also no postoperative sub 
hepatic adhesions as the whole field of oper 
ation has been covered with a continuous serous 
coverin" 


CONCLUSIONS 

This operation which gives the maximum of 
both operative safety and simplicity of the post 
operative course cannot unfortunately always be 
performed and it may be dangerous Accordin 
to our personal experience it should be performed 
only in about half the cases 
It cannot be performed (a) when the gall 
bladderisvery much degenerated asthenitwould 
be impossible to cut peritoneal flaps that are 
large enough (b) when the detachment of the 
peritoneum does not furnish continuous flaps It 
IS dangerous and should not be performed (a) 
when suppurations around the gall bladder have 
been opened in the process of freeing the gall 
bladder and (b) when the general condition of 
the patient is so serious that the operation must 
be performed as quickly as possible 
The advantages are that it is possible to remove 
the dram from the common duct early while 
keeping the dram in the hepatic duct and to 
collect the bile which comes from the hepatic 
duct m a sterilized vessel to be reinjected after 
sterilization in the intestine through the dram m 
the common duct This is a very effective means 
of combating the rapid emaciation and asthenia 
following too great a loss of bile after operation 

RFFERENCES 

Bw rt S bs rous cholecyst t my st d> fop rat 
t ch q Th s de d t Lyo 1907 
\\xn C g f c de ch T c f A 
lory tn t of the c mm b I d ct Ah 
f nc h Ig c 9 4 Ja 

3 PAvatET \ La p at q e ch g cal 99 

4 SCHANOEL S b 0 h 1 c> tect ray R hr 

op to The sddctly 198 

5 Tixi R T ch qu ofsubse hotecyste tomy Soc 

chir de Ly 904 

6 Idem Te h qu f K h b ro operal S c 

hi F ns po8 

7 Id ra K h bo oper t S c cle Ch 

Lyo 9 Ma 



VALDES TREATMENT OF INCISIONS B\ THE OPEN METHOD 


69 


FROM THE SURGICAL CLIMC MEXICAN ^ATIONAL SCHOOL OF MEDICI^E 
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O CCASIONALL\ it is a good thing to turn 
aside from the major surgical problems to 
think a little about some steps m opera 
tions which though they are of relati\el> little 
importance are worth) of stud) in order to at 
tain the maximum of surgical perfection Little 
thought is giv en to the technique of the last step 
in a surgical operation — the suture of the skin 
E\ erj surgeon has his own routine method 
and he does the closure mechanicall) if he does 
not turn it over to an assistant At times poor 
skin suture causes the surgeon some trouble ne 
cessitates a prolonged stay of the patient in the 
hospital and Iea\ es him w ilh a large uglj per 
manent sometimes painful scar 
This led me to read w ith great care the method 
descnbed b> Drs George W Roberts and 
Ringslej Roberts of New York \n iht Annals of 
Sitrgety for June 1927 After a classification of 
surgical wounds according to their evolution to 
which I will return later they take up the new 
point in their article when the suture of the skin 
is finished in the manner to be described a cur 
rent of hot air is passed o\er it to dr> it then a 
sterile compress is placed o\ er it w hile the patient 
IS being carried to his bed here the wound is 
exposed to the air until it is completely dry and 
then merely covered by the patient s clothes w ith 
no other preparation whatsoever For the next 
few days the healing of the wound is simply 
watched and no medication is used unless some 
accident occurs The method deserves its name 


and IS a distinct break from the old custom of 
covcnng a wound with gauze and cotton 
WTiat conditions are necessary to bring about 
healing of a wound by first intention’ 

First the skin should be properly disinfected 
second the steps of the operation should be done 
under aseptic conditions or at least care should 
be exercised not to contaminate the lips of the 
wound and finallv the skin should be correctly 
sutured that is to sav not only under the most 
rigid asepsis but hemostasis must be complete 
and the skin edges accuratelv coapted If all 
these conditions are fulfilled it is necessary that 
the wound be covered only with a thick layer of 
aseptic gauze or that it be left in contact with 
the patient s clothes A thin membrane forms 
over the suture line of the skin surfaces which 
protects the process of cicatrization and com 
pleiely isolates the wound from the external air 
This is the fundamental principle of the method 
and the reason for its success 
The technique which we use to bring about 
proper cicatrization is briefly as follows 
Except in emergency cases the skin of the pa 
tient is sterilized the evening before the operation 
by washing it with water and sterile soap and 
shavnng the parts where shavnng is necessary the 
skin is rubbed w ilh 96 per cent alcohol then w ith 
a o 5 1000 mercury iodide solution and last with 
Harrington s solution The skin is dned with cot 
ton and covered with compresses of sterile gauze 
held m place with a bandage This dressing is 



Fig 2 Med umsued needle laid aside 
temporanly 


Fi" 3 The nound shonj 
slightly wa%-> line 
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taken of! the next da> and v,hen the patient is 
on the table the field is painted \'ith tincture of 
iodine shoriI\ before operation is started 

A lajer of steriliaed rubber is placed over the 
skin 1 hich IS incised as if it v ere the first la>er 
and 1 hen the skin has been sectioned the stcn 
lized rubber is fixed to it by clamps thus protect 
ing the skin from all septic contact 

The technique for the superficial la>ers \ as 
described b> Dr Ignacio Franco interne of (he 
hospital in a preliminarj communication made 
to the Eighth National Medical Congress 

WTien the deep lajers have been closed to the 
superficial aponeurosis the subcutaneous cellular 
tissue and the skin are sutured in the following 
manner with a suture of twice the usual length 
threaded into a fine needle at one end and into 
a medium sized one at the other the suture is 
begun b> passing the thread into the fatty cellular 
tissue at one of the angles of the wound and t>ing 
It in the middle so as to leave tv o threads of 
approximalel> the same length with a needle at 
each end (Fig i) 

M ith the medium sized needle a Cushing suture 
s run to the opposite end of the wound and this 
thread and needle are then laid aside temporanlv 
(fig 2) When the Cushing suture s finished 
the 1 ne needle is taken up and after one or two 


stitches backward in the cellular tissue which 
make it possible to begin an intradermal suture 
at the end of the wound this suture is confrntted 
with the same technique as the other one to the 
opposite end of the wound The two suture 
the one in the fatty cellular tissue and the intra 
dennal one pass beneath the two last stitches of 
the intradermal one (Fig 3) are pulled together 
to bring about perfect coaptation and the super 
ficial and deep threads are tied with the ends v er> 
short so they may be hidden beneath the skm 
suture Thewoundshowsasbghtly wavy line 
The postoperaliv e care is the same as that used 
by the authors before mentioned when the suture 
IS finished and the wound is washed v ith sterile 
water a current of hot air is passed over it for 
some minutes then the region is covered with a 
sterile compress and the patient is put to bed 
after which hot air is passed over the v ound 
aj^in and it is left m contact with the bed 
clothes which are not prepared m any way 
In large abdominal wounds some strips of ad 
hesivc plaster are applied perpendicular to the 
wound as a support when distention is feared 
A special record sheet showm in rjgure4 is kept 
and the wounds are classified in four groups 
Croup A ^\ounds which during cicatrization 
have not discharged blood serum gas or pus 
except perhaps a slight exudation of blood or 
serum in the first few hours after operation 
Group B Wounds which within the first 7: 
hours have discharged a small amount of blood 
serum or gas or a small non infected clot 
Group C Wounds which within the first 10 
days discharge pus without interfering with the 
patient s conv alescence 

Group D W ounds in which some complication 
affects the patients conv alescence suchasexten 
sive infection or spontaneous rupture 
We have selected a group of no wounds m 
which no canalization or other process affected 
normal acatrization The results were as follows 
Group A 93 78 per cent Croup B 20 16 
cent Group C 6 5 per cent Group D 0 
Taking into consideration the fact that Group 
B are wounds m which there v as only a slight 
discharge of blood or serum « bich did not disturb 
cicatrization and that on leaving the hospital ex 
cept for a slight disturbance m healm^ they v ere 
completely cicatrized like those in Group A v e 
have a total in Groups A and B of 113 successful 
results in 119 cases or 94 per cent 
These excellent results have led us to desenbe 
this meth{xl for the benefit of others 
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REMOVABLE RADIUM NEEDLES' 
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T he purpose of this communication is to 
describe an impro\ed method of interstitial 
radiation uhich has yielded salisfactor\ 
primary regressions in t\*pes of inoperable breast 
carcinomata that ha\e failed to respond to other 
radiotherapeutic methods It is not within the 
scope of this paper to discuss in detail the \anous 
stages through which the radiation treatment of 
mammary carcinoma ha\ e passed The marked 
limitations of external radiation — N rav^s and 
radium — in the treatment of mammarx carci 
noma are now fullj recognized Neither will it be 
attempted to discuss the relatixe ments of sur 
gerv and radiation in the treatment of operabU 
mammarx carcinoma since the exidence toda> 
does not xet permit a decision on this important 
question The text of this communication will 
deal pnmanlj with the treatment of titoperable 
carcinoma of the breast b> interstitial radiation 

DIFFICULTIES IN THE RADIXTIOS TREXTUENT OF 
MAililXRA CXRCINOXI/X 

Sexeral important difficulties are encountered 
in the radiation treatment of mammar> car 
cinoma 

I The presence of carcinoma m areas of the 
breast that are apparentl> normal on clinical 
examination render it imperative to regard the 
entire organ as invaded bj carcinoma when treat 
meat is planned 

2 The presence of disease m the areas of 
bmiphatic drainage when no disease can be de 
tected clinicall> renders it necessar> to assume 



Hg I left ETtensive carcinoma of breast with im 
pen ling ulceration before treatment (Case i ) 

Hg 2 Complete d sappearance of lesion seen m Fi*»ure 
(Case i) following interstitial rad at on 
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that these areas too are invaded even when no 
exidence of disease can be made out bx clinical 
examination The same underl>ing pnnciple 
that ordains the radical operation for a small 
and apparentlx localized mammarx carcinoma 
necessitates radical irradiation of the entire field 
if the latter method is to be emplo}ed success 
fullx with these considerations it is necessarj to 
irradiate the entire breast the axillar> contents 
and supraclaxncular space without consideration 
of the size of the pnmarj tumor or the extent 
of the disease Thus the problem resolves itself 
into that of dehx enng to this w ide field a uniform 
homogeneous and adequate dose of radiation if 
a complete and certain stenhzation of this po- 
tentiallx invaded field is to be expected 

3 Were mammar> carcinoma sufficient!) ra 
diosensitixe to permit of the deliver) of a lethal 
dose to the tumor cells b) means of external 
radiation alone the radiation treatment of mam 
marx carcinoma would be greatl) simphfied In 
small thin breasts an actual sterilization of the 
tumor b) intense external radiation with radium 
has been accomplished m a small group of cases 
W hen the breast is large and fat tne geometrical 
conditions are more unfavorable and the de 
lixerx of an intense and uniform dose of radiation 
bx surface application is considerabl) more 
difficult 

4 The anatomical relations of the axillarx 
IvTnphatic glands render it almost impossible to 
deliver an adequate and uniform do e of radiation 
to these structures without injuring the skin and 



Fig 3 left Evtensi e ulcerated carcinoma of breast 
bef re treatment (Ca e 2 ) 

Fig 4 Complete disappearance of tumor and healing 
of ulceration (Ca e a) after interstitial radiation 
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the important axillary \essels and nerves The 
difficulty of efficiently irradiating the axillary 
lymphatic glands constitutes the most important 
barrier to the successful treatment of carcinoma 
by means of radiation 

THE RADIOSENSITIt ITV OF UAtlStARY 
CARC1I.0JIA 

Carcinomata of the breast exhibit notable 
variations in radiosensitivity On the whole it 
may be said that carcinoma of the breast is 
moderately resistant to treatment with X rays 
and radium Compared Vi ith other glandular car 
cinomata their radiosensitivity is approximately 
the same as that of carcinomata of the rectum 
stomach and body of the uterus If a large series 
of carcinomata of the breast be treated with 
maximum doses of \rays or radium applied 
externally three degrees of response can be ob 
ser\ ed A small proportion of the tumors respond 
so slightly that the change is hardly perceptible 
by clinical examination The largest proportion 
exhibit a moderate diminution in size and a very 
small proportion show a marked and sometimes 
rapid response to external radiation The rapid 
and complete disappearance of a mammary car 
cinoma after external radiation is someUmes ob 
served but is a verv rare occurrence These 
variations in radiosensitivaty of mammary car 



cmoma are not unusual Similar variations are 
noted in carcinomata alTecting other organs 

INTERSTITIAL RADIVTION IN THE TREATMENT OF 
MAMMARY CARCINOMA 

Because of the limitations m the effect of ex 
lemal radiation on mammary cancer it becomes 
necessary in most instances to resort to inter 
stitial radiation m order to deliver a lethal dose 
to the tumor cells Interstitial radiation is most 
efficacious in small accessible tumors It is not 
difficult for example to distribute radium needles 
around a mammary carcinoma with sufficient 
accuracy to insure its complete sterilization when 
the tumor is small and the radiation correctly 
applied The uniform distnbution of radium 
needles throughout an entire breast — considering 
all its dimensions — is almost impossible The 
most important obstacle in the way of the success 
ful treatment of mammary carcinoma by radia 
tion IS the problem of delivering to the axilla an 
adequate uniform and homogeneous radiation 

From examination of mammary carcinomata 
that have been removed following interstitial 
radiation it is at once obvious that the most im 
portant cause of failure is the inaccurate distnbu 
tion of the radium foa It is important to realize 
that unless the distribution of the radium foci is 
uniform the method is doomed to failure Theo- 
retically the distribution of radium foci must 
reach almost geometric perfection a goal that is 
impossible to reach under the given conditions 
In specimens of mammary carcinoma that have 
been treated by interstitial radiation (gold radon 
seeds) in which the distribution has been fault) 

I have found scattered foci of viable tumor cells 
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Ijing among areas of completelj necrotic tumor 
tissue In isolated examples in \\hich the distn 
bution has been uniform the destruction of the 
pnmarj tumor has been so complete that de 
generated remnants of several tumor cells were 
found only after careful search by numerous 
sections and these have constituted the only 
available evidence of preexisting caranoma 
It IS an interesting fact that minute foci of 
tumor cells that have not been devitalized b> 
radiation can flounsh in an avascular tissue 
medium consisting of necrotic debris Histological 
examination of irradiated tumors often shows 
groups of well staining hj’pcrchromatic cells 
growmg in dense, hj aline avascular connective 
tissue a condition to which Ewing has applied 
the term abortive fibrosis ’ The importance of 
these observations is that it is these foci that 
constitute the elements of recurrence and deter 
mine the failures in radiation therapy They also 
emphasize the necessity of a uniform radiation 
The fundamental question that arises m the 
treatment of mammary caranoma by interstitial 
radiation alone is this Is it technically possible 
to distnbute a large number of radium needles 
throughout a carcinomatous breast and axilla 
V7ith sufficient uniformity and accuracy com 
pletely to devitalize and sterilize all the tumor 
cells and thereby accomplish a cure of the disease 
m these situations? 

One of the earliest attempts to treat mammary 
cancer by interstitial radntion was carried out 
in the Meraonal Hospital by Drs Lee (3) and 
Adair Long platinum radon needles were in 
serted through the mammary growth and re 
moved after several hours Some favorable re 
suits were obtained by this method particularly 
in tumors of small dimensions The most im 
portant objection to this method is that only the 
palpable tumor was irradiated and recurrences 
frequently appeared m outlying parts of the 
breast which appeared clinically normal but were 
actuallj invaded by carcinoma This method 
Was first supplanted by external radiation and 
more recently by interstitial radiation with gold 
radon implants Interstitial radiation of mam 
mary carcmoma with removable platinum needles 
was also employed by Kaplan^ in the Bellevue 
Hospital as early as 1924 An important investi 
gallon of the effect of gold radon implants on 
mammary carcinoma has been conducted re 
cently b> Pack* on the service of Dr Lee at the 
Memorial Hospital His extensive histological 
studies of irradiated breast tumors have yielded 
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valuable information concerning the dose of 
radiation necessary to devitalize a given unit of 
tumor tissue 

KEWESS METHOD OF INTERSTITIVI. RADLVTION 

The most comprehensive and s>stematic at 
tempt to treat mammary carcinoma by inter 
stitial radiation was begun by Keynes in 1924 
and the results were reported in 1928 and 1930 
The underl>ing principles of Kejmess method 
consist in distributing a number of radium bear 
mg needles containing small amounts of radium 
(2 and 3 milligrams of radium element) under 
neath and around the breast tumor and accessible 
areas of lymphatic drainage The total amount 
of radium necessar> in the adequate treatment 
of a mammarj caranoma vanes with the size of 
the tumor between 60 and 90 milligrams The 
radium in the form of radium sulphate is con 
tamed in platinum needles each containing 3 
milligrams distributed along an active length of 
4 8 centimeters For the supraclavicular and 
mfraclavicular regions and the intercostal spaces 
a few shorter needles containing 2 milligrams 
of radium element with an active length of 3 2 
centimeters are needed The filtration is o 5 
millimeter platinum 

The radium needles are inserted so that the 
carcinoma and a considerable area surrounding it 
are illuminated by the radiations Needles are 
also inserted into the axilla beneath the pec 
toralis major above the clavicle below the 
clavicle and over the first three or four inter 
costal spaces The needles are allow ed to remain 
m position for at least i week and sometimes for 
as long as 10 da>s if the tumor is a large one 
They are then removed under gas and ox>gen 
ansesthesia 

An essentially similar method of radiation of 
mammarj carcinoma is employed by Cade with 
the exception that the interstitial radiation is 
followed I month later by surface radiation The 
latter procedure is accomplished by means of a 
Columbia paste cast whu^ covers the anterior 
postenor and lateral aspects of the chest and 
supraclavicular areas Irradiation is continued 
for 14 days the average dose being 35 000 milU 
gram hours in equal halves for each aspect of 
the thorax This phase of the treatment aims at 
the sterilization of the tumor cells which have 
been unaffected by the needling 

CHEATLE S METHOD OF INTERSTITIAL RADIATION 

Cheatles pathological investigations have im 
pressed him with the importance of exposing the 
whole breast to radiation and not only that part 
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of It containing the palpable lump The axillary 
supraclavicular and intercostal regions are ra 
diated in every case however localized to the 
breast the disease appears to be 
Cheatle employs the following technique 8o 
milligrams of radium element are distributed in 
29 needles varying in length as follows 

A I eth £ Ik ta g 

tm I mllgr ID 

8> S 

7 4 


3 


N dl 
3 
0 
7 
7 
6 


The ultimate position of the three longest needles 
is first fixed by inserting them as the central 
needles of the bottom layer These needles are 
placed in position by means of a trocar and 
cannula All the needles m the bottom layer are 
inserted parallel to each other m the posterior 
part of the breast and irradiate the submammary 
connective tissue and the upper fibers of the 
pectoralis major muscle In the next layer the 
needles are arranged parallel to each other at 
right angles to the bottom layer Whether three 
layers of needles are inserted depends upon the 
size of the breast Lastly the three long needles 
are passed into the three cannulas which are then 
withdrawn leaving the needles m position 

In order to help him gage the number of needles 
and the position they should occupy Cheatle 
adopts the following method The circumference 
of the breast is measured and marked on a clav 
surface Twenty nine cylindrical blocks of wood 
each corresponding in length and circumference 
to the area of radiation of each of the needles are 
used The size of these blocks of wood represents 
an area of i centimeter m all directions By 
arranging these blocks of wood the number of 
needles their position and their distances from 
one another can be estimated with considerable 
accuracy 

AUTHOa S TECHNIQUE 

In the attempt to distribute radium bearing 
needles uniformly throughout a tumor mass the 
type of needle best suited for this purpose comes 
up for consideration It is at once obvious that 
the longer the needle the more accurate is the 
distribution of the radiation The use of long 
needles has the distinct advantage that the fewer 
needles that are used the less chance there is of 
uneven distribution The advantages of long 
needles over seeds are quite obvious 

In view of the radioresistance of most mam 
mary carcinomata the total quantity of radiation 
IS a significant element in the result Any factors 


therefore that permit the delivery of a larger 
dose of radiation to the tumor are important 
The three factors that come up for consideration 
arc (i) filtration (2) the choice of radium element 
or radon and (3) the total quantity of radium in 
relation to the time of exposure 
There is sufficient proof at hand to justify the 
belief that adequate filtration (0 5 millimeter 
platinum or its equumlent) is desirable in tie 
treatment of all tumors It is also very probable 
that the tumor bed can withstand a larger quan 
tity of adequately than lightly filtered radium 
There is reason to believe that with adequate 
filtration the integrity of the normal breast 
tissue surrounding the tumor can be better mam 
tamed and consequently a larger total dose of 
gamma radiation may be delivered to the tumor 
without injury to the tumor bed 
The action of radium clement is uniform where 
as radon possesses a maximum intensity m the 
beginning which gradually diminishes with the 
time of exposure The intensity of the initial dose 
IS one limiting factor in the total amount of radon 
that a given tissue can tolerate The uniform 
action of radium element has certain advantages 
in this respect over the uneven action of radon 
Whether the difference is of sufficient practical 
importance to justify the exclusive use 01 radium 
element is at present uncertain 
Regaud has claimed that prolonged irradiation 
over a period of 6 to 8 days has a more marked 
destructive effect upon a tumor than a similar 
total dose delivered over a shorter period of time 
Aside from this factor there is considerable 
evidence to indicate that the toleration of normal 
tissues is greater when small doses are used over 
long periods than when a single intensive dose is 
delivered over a period of several hours It is 
logical to believe that in the attempt to deliver 
a maximum total dose of radiation to a carcinoma 
in the breast a larger total dose can be safely de 
hvrered when prolonged over 6 to 9 days than can 
be delivered in a short period of several hours It 
would seem therefore that the most efficient 
technique of radiation can be executed by the use 
of long needles carrying small amounts of radium 
or radon distributed as uniformly as possible 
throughout the tumor bearing area and allowed 
to remain m place for a period of days (6 to 9 
days) The author has designed needles for 
interstitial irradiation as follows 

The needles are constructed m three lengths 
9 6 and 3 5 centimeters Agold cylinder with a 
lumen just large enough to hold glass capillary 
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tubes IS encased m a stainless steel jacket The 
filtration is equivalent to o 5 millimeter of 
platinum The glass capillaries containing radon 
are held in place by means of paraffin 
The needles are inserted through the mammary 
gland and into the l>mphatic areas To the 
radium needles are attached thin steel wires b> 
which the> can be safelj withdrawn after having 
remained in the breast from 7 to 9 days In 
placing the needles the main mass of the tumor is 
avoided the periphery of the grow th being the 
mam objective of the radiation This technique 
lessens the danger of dissemination of tumor cells 
by trauma and prevents the over radiation of the 
center of the tumor The principle of irradiating 
the periphery of the tumor rather than its center 
IS an important technical consideration that has 
not been sufficiently emphasized The center of 
the growth has a tendency to spontaneous re 
gression and necrosis Intensive radiation of such 
an area often results in a complete destruction 
with central necrosis of tissue The periphery of 
the grow th is more active and is the zone upon 
which the radiation must be concentrated By 
means of highlv filtered uniformly distributed 
accurately applied and adequate interstitial ra 
diation It IS possible to obtain primary regression 
and disappearance of mammary tumors which fail 
to respond to a maximum amount of external 
radiation 

The technique employed by the w riter is based 
upon the principles of Keynes s method Radon 
has been used instead of the radium element The 
needles have been made longer in order to insure 
a more uniform radiation In the plan of treat 
ment the entire breast is regarded as potentially 
malignant and the whole gland is irradiated re 
gardless of the size of the tumor mass The pa 
tient receives 1/200 gram scopolomine and */& 
gram morphine hypodermically i hour before 
operation and a second injection is given when the 
patient enters the operating room One per cent 
novocain is used as a local anssthetic The 
needles are introduced through puncture wounds 
in the skin previously made with a sharp pointed 
scalpel The needles are allowed to remain for 
6 to 9 day s depending upon the size of the mass 
The milhcurie value of each needle is approx 
imately 1 millicune per centimeter length of 
needle The total miUicurie value employed at 
one sitting vanes between 100 and 130 milhcunes 
A biopsy of the tumor is performed only m ul 
cerated lesions or when the clinical diagnosis is in 
doubt in non ulcerated lesions The number of 
needles employed depends upon the size of the 
tumor and size of the breast The needles are 


placed approximately i centimeter apart Only 
the penphery of the tumor is irradiated no 
needles actually entering the mam mass 

REPORT OF C\SCS 

Casf I P W female aRcd 47 years was admitted to 
the New \ork City Cancer Institute on January 30 1930 
The patient had noted a mass on the left anterior chest 
wall lor a > cars The mass ivas gradually becoming larger 
and the overlying skm had recently become thinned and 
discolored Examination showed a firm irregular mass 
6 by 0 centimeters at the base and 4 centimeters high 
situat^ at the edge of the upper inner quadrant of the left 
breast and firmlv attached to the chest wall The over 
lying skin was markedly thinned shiny and purplish red 
m color There was impending ulceration The axillary 
lymphatic glands and supraclavicular glands were not en 
Jarged 

Irtatntnt On February rS 1930 30 radon bearing 
needles each 3 7 centimeters in length and each containing 
3 $ miUicunes of radon were inserted into the periphery 
of the growth (sec Figs i and 5) The needles were re 
moved after 6 days The total dose delivered to the tumor 
was 91504 millicune hours Regression began immedi 
atel> and was almost complete after 3 weeks Two small 
discrete tumor nodules at the inner lower quadrant 
measunng 3 centimeters each remained In view of the 
total sterilization of the remainder of the tumor mass it is 
believed that these nodules failed to disappear because the 
needles at that sue had lost their radon content during 
their preparation On March 25 1930 ti needles were 
inserted uenealh the remaining nodules for 6 days The 
total millicune value was 34 36 miUicuries The total dose 
was 4 507 millicune hours The second irrad ation was 
followed by a marked but less pronounced response than 
occurred after the first irradiation On June 3 1910 a 
thud irradiation was performed ii short needles eacn 2 7 
centuneters m length being used Total value 29 8 milU 
curies for 6 days giving a total dose of 2620 millicune 
Jbours The total aosc delivered to this tumor dunng the 
three treatments was 16 277 nullicune hours As the 
axillary and supraclavicular lymphatic areas showed no 
clinical evidence of disease they were treated with external 
appbcations of radium 

The remarkable feature about this case is the 
perfect recovery of the superjacent skin which 
appeared to be condemned and the prevention 
of an impending ulceration The irradiation of 
the tumor mass caused a shrinkage and disappear 
ance of the tumor and a collapse of the overlying 
skin which promptly recov ered its normal texture 
To avoid ulceration and possible infection no 
biopsy was made but the clinical diagnosis is 
obvious (Fig i) 

Case 2 B C female aged 74 years was admitted 
to the New York City Cancer Institute on February 17 
1930 The patient first noted a lump m the left breast 3 
years before admission The lump increased in size and 
became ulcerated 3 weeks previously 

Examination showed an ulcerated lesion 3 centimeters 
m diameter situated above the left nipple under which 
there was a firm nodular mass 8 centimeters in diameter 
movabkon the chest wall There was one enlarged axillary 
node 2 cenliineters in diameter no nodes were felt in the 
supraclavicular area 
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of It containing the palpable lump The axillary 
supraclavicular and intercostal regions are n 
dialed in ever} case however localized to the 
breast the disease appears to be 
Cheatle emplovs the following technique 8o 
milligrams of radium element are distributed m 
29 needles varying in length as follows 

A u I gth E h CO t ( 
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The ultimate position of the three longest needles 
is first fixed b> inserting them as the central 
needles of the bottom la>er These needles are 
placed m position by means of a trocar and 
cannula All the needles m the bottom la>er are 
inserted parallel to each other in the posterior 
part of the breast and irradiate the submammary 
connective tissue and the upper fibers of the 
pectoralis major muscle In the next layer the 
needles are arranged parallel to each other at 
right angles to the bottom layer Whether three 
layers of needles are inserted depends upon the 
size of the breast Lastly the three long needles 
are passed into the three cannulas which are then 
withdrawn leaving the needles in position 

In order to help him gage the number of needles 
and the position they should occupy Cheatle 
adopts the following method The circumference 
of the breast is measured and marked on a clay 
surface Twenty nine cylindrical blocks of wood 
each corresponing in length and arcumference 
to the area of radiation of each of the needles are 
used The size of these blocks of w ood represents 
an area of 1 centimeter in all directions By 
arranging these blocks of wood the number of 
needles their position and their distances from 
one another can be estimated with considerable 
accuracy 

AUTHOR S TECHNIQUE 

In the attempt to distribute radium bearing 
needles uniformly throughout a tumor mass the 
type of needle best suited for this purpose comes 
up for consideration It is at once obvious that 
the longer the needle the more accurate is the 
distribution of the radiation The use of long 
needles has the distinct advantage that the fewer 
needles that are used the less chance there is of 
uneven distribution The advantages of long 
needles over seed are quite obvious 

In view of the radioresistance of most mam 
mary carcinomata the total quantity of radiation 
IS a significant element m the result Any factors 


therefore that permit the delivery of a larger 
dose of radiation to the tumor are important 
The three factors that come up for consideration 
are (i) filtration (2) the choice of radium element 
or radon and (3) the total quantity of radium in 
relation to the time of exposure 
There is sufficient proof at hand to justify the 
belief that adequate filtration (o 5 millimeter 
platinum or its equivalent) is desirable m the 
treatment of all tumors It is also very probable 
that the tumor bed can withstand a larger quan 
tity of adequately than lightly filtered radium 
There is reason to believe that with adequate 
filtration the integrity of the normal breast 
tissue surrounding the tumor can be better mam 
tamed and consequently a larger total dose of 
gamma Tadiation may be delivered to the tuttior 
without injury to the tumor bed 
The action of radium element is uniform where 
as radon posse ses a maximum intensity in the 
beginning which gradually diminishes with the 
lime of exposure The intensity of the initial dose 
IS one limiting factor m the total amount of radon 
that a given tissue can tolerate The uniform 
action of radium element has certain advantages 
in this respect over the uneven action of radon 
Whether the difference is of sufficient practical 
importance to justify the exclusive use of radium 
element is at present uncertain 
Regaud has claimed that prolongedirradiation 
over a period of 6 to 8 days has a more marked 
destructive effect upon a tumor than a similar 
total dose delivered over a shorter period of time 
Aside from this factor there is considerable 
evidence to indicate that the toleration of normal 
tissues IS greater when small doses are used over 
long periods than when a single intensive dose is 
delivered over a period of several hours It is 
logical to believe that in the attempt to deliver 
a maximum total dose of radiation to a carcinoma 
in the breast a larger total dose can be safely de 
livered when prolonged over 6 to 9 days than can 
be deliv ered m a short period of several hours It 
would seem therefore that the most efficient 
technique of radiation can be executed by the use 
of long needles carrying small amounts of radium 
or radon distributed as uniformly as possible 
throughout the tumor bearing area and allowed 
to remain m place for a period of days (6 to 9 
days) The author has designed needles for 
interstitial irradiation as follows * 

The needles are constructed m three lengths 
9 6 and 3 g centimeters Agold cylinder with a 
lumen just large enough to hold glass capillary 
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MALIGNANT TUMORS OF THE KIDNEY IN CHILDHOOD^ 
A Report of Se\en Cases of EirBRYON\E Adexos VRCoiiA 
FREDERICK. LIIlirRTlI\L VB MD CmcAGo 


M ALIGNANT tumors of the kidney in 
childliood occup> a special place in renal 
patholog\ They differ from malignant 
tumors of that organ in the adult in thcir mode of 
origin m their structure and in their course and 
clinical picture It is now generall> conceded that 
most of these new gro\i ths arise from misplaced 
embrjonal rests and different as the> mayappcar 
m their gross and histological structure are mixed 
tumors ha\ung the same origin 
Cohnheim m 1875 first reported a congenital 
‘arcoma of the \ idney which contained ‘^tnated 
muscle He assumed that it had de\ eloped from a 
misplaced mesonephric rest to which a segment of 
them3otom which furnished the striated muscle 
had become adherent Wcigert m the next > ear 
reported a congenital adenocarcinoma of the kid 
ne> which he behe\ed to have originated from the 
epithelial renal anlage Subsequently numer 
ous reports appeared m the literature of various 
t>’pes of malignant renal tumors m childhood 
Some of these were merely de ignated loosel> as 
sarcoma or carcinoma while many others were 
recognized as mixed tumors which differed from 
one another raaikedU in their gross and his 
tological structure The) contained epilhelmm 
indifferent round cells smooth muscle collagenic 
and elastic connectue tissue and cartilage in 
amounts 

But in 1896 Bitch Hirschfeld on the basis of a 
stud) of se%en specimens and a critical sur\ey of 
the literature first discovered the common origin 
^ these neoplasms and placed them in one group 
He recognized as the t>pical new growth of this 
class the adenosarcoma the characteristic feature 
of which is epithelial acini occurring in nests of 
indifferent round cell tissue He believed the 
point of origin to be m misplaced tests of the 
mesonephros and he called them embryonal 
glandular tumors (cwbr^ona/eDrucseugeTc/rtiHcWe) 
or embr)onal adenosarcomas 
Because striated muscle is a frequent conslitu 
ent of these tumors Wilms placed their point of 
ongin at a much earlier embrjonic stage of de 
velopment Smooth muscle does occur m the 
mesonephros and rests of it are often found m the 
adult kidnej But unless one assumed a meta 
plasia of smooth muscle to striated which Wilms 
behev ed could not occur it w ould be impossible to 


explain the dev elopment of a striated muscle con 
taming tumor from the mesonephros which con 
lams no striated muscle elements Hence Wilras 
believ cd the origin to be from an early mesodermal 
rest which has the power of differentiating into 
sclcrotom mvotom and nephrotom Then the 
mjatom would give rise to the striated muscle 
the nephrotom to the glandular complexes and 
the sclerotom to the other elements of the tumor 

Ribbert however believed that a metaplasia 
from smooth to striated muscle could occur He 
reported a case of m\ osarcoma striocellulare of 
the pelvis and ureter m which he assumed the 
striated muscle to hav e arisen by metaplasia from 
the smooth muscle of the ureter and the pelvis 
In support of this view he demonstrated the 
presence of transitional muscle forms Tubulo 
epithelial elements were also present and these he 
thought arose from the pelvic epithelium of the 
kidnev 

Busse likewise behev ed in the possibility of such 
a metaplasia and he cited as proof the presence of 
transitional forms the arrangement not in bundles 
but m scattered cells and the occurrence of 
striated muscle m other places where only smooth 
muscle is normally present As examples of the 
latter he mentioned tumors of the cervix and 
vaginal wall m children and m the uterus follow 
ing pregnancy He thought that the embryonal 
adenosarcomata did not arise from misplaced 
mesonephric rests because resting non proliferat 
ing islands of the mesonephros have never been 
found m the kidne) In the case of hyper 
nephromata we have a different situation 
Adrenal rests are frequentl) found in the kidney 
and hence the suggestion that tumors might 
develop from them as they do from the adrenal 
gland Itself is justifiable Busse made sections 
from the kidneys (metanephros) of 4 and 5 month 
human embryos and found that the metanephne 
renal epithelium with its surrounding round cell 
tissue exactly resembled the tubulo epithelial 
complexes m indifferent round cell tissue m the 
embryonal adenosarcomata He believed there 
fore that these tumors arose from the meta 
nephros the epithelial complexes from the 
metanephne epithelium and the other con 
stituenm from the interstitial tissue either di 
rectly or by metaplasia 
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SUilUARk AVD CONCLUSIONS 

I Because of the radioresistance of inanimar> 
carcinoma interstitial radiation constitutes the 
method of choice in the treatment of inoperable 
caranoma of the breast 

3 X^ng radium needles that are removable 
permit a more uniform radiation than can be 
accomplished by radon seeds 

3 Adequate hltration (o 5 millimeter plat 
mum) IS essential in order to effect complete 
regression of tumors without necrosis 


4 The irradiation of mammary carcinoma 
must follow the same principle as the radical 
operation for this disease 1 e the entire mam 
mary gland and lymphatic areas must be re 
garded as insaded regardless of the extent of the 
disease as previouslj determined by clinical « 
amination 

5 The peripheral or grow mg edge of a tumor 
IS the most dangerous part of the lesion and re 
quires the most intense radiation The central 
portion IS poorly nourished tends to bnng about 
spontaneous necrosis and requires relatively little 
radiation 

6 Healing of ulcerated lesions of the breast can 
be accomplished and impendmg ulceration pre 
vented by the technique of radiation that has 
been presented No claim can be made however 
for the permanency of the results 

7 Peripheral radiation by means of long re 
movable radon needles can accomplish regression 
of advanced mammary carcinomata which fail to 
respond to other method of radiation therapy 
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the lungs The osseous s>stem and the lymph 
nodes are usuall> spared Neoplasms of the kid 
nej jn general, because of the structure and the 
rich a oscular supplj of that organ are especially 
prone to metasta5i7e by \\a> of the blood stream 
Occasionally the embryonal adenosarcomala 
spread to the surrounding organs b> waj of the 
lymph channels But thj occurs usuaU> onl> 
after the tumor has attained a verj large size and 
has broken through its capsule At that stage 
local infiltration of the surrounding tissues and 
adhesions may also occur The metastases may 
either resemble the original tumor or only one 
or more of its constituents ma> be present as in 
other mixed tumors Thej usuall> occur late 

OCCURRENCE OP THE mPlCtLFORitS 
^lalignant renal tumors m children are often 
carelessly described as rhabdomjoma sarcoma 
carcinoma myxoma etc As a matter of fact they 
are mostly as Birch Hirschfeld first suggested 
mixed tumors and belong to the embryonal 
adenosarcoma group The embr>onic rest from 
which they anse is \ ery undifferentiated and vcr> 
rapidly growing {mlebhaJterWuchening htgnjfcn 
— Birch Hirschfeld) As a result certain tissues 
maj grow more rapidly than the others and 
possessing a greater proliferative power and re 
sistance ma> crowd the others out of existence 
and destroy them Thus by a battle of the tissues 
-Askanaz)) and a survival of the 
fittest one tissue type may command the field and 
make up the major or even the entire part of the 
grow th So a tumor beginning as an embryonal 
adenosarcoma by the eccentric development of 
one of Its constituents may end up as a rhabdo 
mjoma amjxosarcoma a fibrosarcoma around 
cell sarcoma or a carcinoma This is amply 
demonstrated in the pure enchondromata of the 
parotid and the strumas of the ovary which are 
really mixed tumors Pure rhabdomyomata of 
the kidney never occur They are all mixed 
tumors and so with most of the sarcomata and 
carcinomata of the kidney m childhood In most 
of these tumors as Borst Hedren Birch 
Hirschfeld and Wtlms have shoivn a careful 
and extensive search wiU reveal a few of the 
typical round cell and epithelial (adenosarcoma) 
complexes described by Birch Hirschfeld 

FREQUENCY OF OCCURRENCE AGE VND SEN 
INCIDENCE 

In 1934 Lubarsch was able to collect from the 
literature 137 cases of embryonal adenosarcoma 
Of these 52 occurred in females 66 m males and 
m 19 the sex was not indicated In 55 cases the 


neoplasm was on the right side, in 50 on the left 
side and m 6 the neoplasm was bilateral In 
25 the side was not indicated The age incidence 


was as follows 
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In 5 cases the age svas not indicated So it is 
seen that most cases occur within the first 5 years 
of life but cases have been reported as late as the 
fift> seventh and the seventy second >ear of life 


CONGENtTM. PEVTURES 

The most striking evidence of the congenital 
nature of these tumors is their not infrequent 
bilateral occurrence Associated developmental 
defects. ma> also exist as m the case of Weigert 
m which in addition to a bilateral renal tumor 
bilateral undescended testes hare lip and cleft 
palate were also present Further the neoplasm 
ma> occur in several members of the same family 
as in the case of Walker m which a brother and 
sister were thus affected and the case of Struem 
pell (cited by Walker) m which two brothers were 
afflict^ with renal sarcoma 


SYUPTOaiATOtOCY 

The most striking symptom of malignant renal 
tumors in childhood is a large rapidly growing 
abdominal tumor unaccompanied by pain or 
hsematuna The patients seem to be m fairlj good 
health except for the presence of the abdominal 
mass As the tumor assumes larger proportions 
cough may set m This is unusually reflex or due 
to mechanical causes but it may be the result of 
pulmonary metastases Bladder symptoms are 
usually absent Diminution or complete sup 
pression of urine may result from compression of 
the ureter of the opposite side Fever is present 
more often than in the renal tumors in the adult 
due to the rapid growth of the neoplasm and the 
unstable temperature mechanism in children 
Gastro intestinal symptoms such as constipation 
or diarrhoea may occur but usuall> very late in 
the course of the disease It is amazing how often 
a huge tumor filling half of the abdomen and dis 
locating the entire peritoneal cavity to the op 
posite side produces no s> mptoms on the side of 
the gastro intestinal tract According to Albarran 
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Trappe and Sand accepting the theory of 
Busse speak of these tumors as m a lig n ant 
embrvonal nephromata 

Robert Meyer following extensive embryo 
logical researches came to the conclusion that 
various tumors of the male and female urogenital 
tract originate as the result of an illegal tissue 
union of a mesodermal rest tvith the wolfBan 
duct These rests are then compelled by virtue of 
this union to accompany the duct m all of its mi 
grations and often undergo neoplastic changes 

Lubarsch disputes the possibility of a meta 
plasia of smooth muscle to striated He agrees 
with the theorj of Wilms and Robert Meyer as 
explaining those cases m v. hich striated muscle oc 
curs and i\ith the theory of Busse for the others 

HISTOLOGY 

The predominating histological framework of 
the tyTucal embryonal adenosarcoma is that of an 
alveolar sarcoma Scattered in the indifferent 
neoplastic round cell nests the epithelial com 
plexes (firuesenscklaucke of Birch Hirschfeld) are 
found These epithelial complexes which are the 
keynote of these tumors assume various forms 
In some cases the round cells take on an elongated 
form and an arrangement m rosettes suggesting 
epithelium In others the cells are more cuboidal 
and they are arranged m tubular acmi While id 
still others definite cylindrical epithelium with a 
well defined basement membrane is found The 
epithelium may m some cases undergo a prolifera 
tion forming compact epithelial nests and suggest 
mg medullary carcinoma Cy sts may also develop 
as well as structures resembling glomeruli In 
each case the round cells and epithelial cells are 
highly hyperchromatophilic and mitoses are fre 
quent If one examines the nests of round cells 
with their contained epithelial complexes the 
tubulo epithelial complexes in nests of indifferent 
round cell tissue under oil immersion one sees 
fine strands of connective tissue coursing among 
the round cells Accompanying these delicate 
fibers are small capillary blood vessels 
The coarser framework supporting the alveolar 
round cell nests is made up mainly of collagcnic 
connectiv e tissue Smooth muscle fibers are very 
frequently placed among the connective tissue 
fibersandarerecognizedby their long bluntended 
nuclei and their yellow color \ ith the \ an Gieson 
stain Elastic fibers are also occasionally seen 
Most interesting are the stnated muscle fibers 
which are also frequently seen They usually 
occur not m bundles but scattered among the 
connective tissue fibers The sarcolemma is 
usuallv absent and tubular forms are frequent 


Fusiform cells in which no striations are visible 
but which take the Heidenham iron hematoxylin 
stain occur According to Wilms striated muscle 
occursin about 4oper cent of these tumors Myxo- 
matous connective tissue fat and cartilage mav 
be present m this coarser supporting framework 

GROSS PVTirOLOGY 

Grossly the embryonal adenosarcomata have a 
characteristic appearance They are usually the 
size of a large orange a grapefruit or larger and 
are well encapsulated from the surrounding renal 
tissue On cut section the predominating cast is 
gray but due to necrosis and hemorrhage various 
shades of red and brown occur Hyaline con 
nective tissue and cartilage may show areas of 
glistening white producing a varicolored appear 
ance Cysts filled w ith a stringy mucoid material 
may be present so that when cut a viscid fluid 
chn^ to the knife These tumors are often very 
bnttle and when relieved of the restraining m 
lluence of the capsule by cutting they may fall to 
pieces The neoplasm is usually on the lower pole 
of the kidney and grows from within out com 
pressing the surrounding renal tissue w hicb under 
goes degeneration and helps to form the capsule 
The tumor often grows into the renal pelvis com 
pletely owluding it Here it often takes on a 
papillary form 

MODE OF GROVVtir 

The mode of growth is usually not infiltratin 
but crowding the tumor being well restrained by 
Its capsule At first while the neoplasm is still 
small the renal tissue is pressed aside and under 
goes atrophic changes being stretched penph 
erally by the rapidly growing mass Finally it 
forms a mere shell which fuses with the capsule of 
the tumor The surrounding tissues are gradually 
pushed aside by a process of crow ding Adhesions 
to the periphery are usually absent The colon is 
at first dislodged anteriorly and lies in front of 
the tumor It is then pushed medially as the size 
of the neoplasm increases The liver and the 
diaphragm are then gradually dislodged upward 
and the lower thoracic wall begins to bulge 
Finally the entire abdomen is filled 

The grow th is extremely rapid large tumors 
having been found m the newborn and even m 
fetuses while a growth scarcely appreaable at 
birth may increase to such size within a few 
months time as to fill completely the abdomen 

UETASTASES 

Metastases occur mainly by way of the blood 
stream the most frequent sites being the liv er and 
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Hg I Fig 2 Fi" 3 


Fi X Emhrj-onal adenosarcoma Case j The tumor 
lies on the lower pole of the kidQe> which has been de- 
Slrojed by the growth The tumor has a well defined 
OMule 

tig a Embrjonal adenosarcoma Ca-e 3 Only the 


upper pole of the Lidnev remains The tumor has com 
pietel) filled the pelvis 

Fig 3 i.mbr>onaI adenosarcoma Case 4 The fnable 
while tumor mass lies on the lower pole of the kidney the 
upper pole of which is hydroncphrotically dilated 


Both round and epithchal cell showed many miloses The 
upportmg framework contained collagenic fibers fibro- 
blMU and a few smooth muscle cells Striated muscle 
^ere present in larj^e numbers diffusely scattered 
lubular forms and spindle shaped forms w ere also present 
There was no sarcolemma Elastic fibers were not present 
Mcept m the capsule Small areas of necrosis and hxmor 
rha ewere noticeable 

CtSE a FI a gul 2/^ years old The family history 
ne^tive The child was a 7 mont^ premature 
history was negative escept for varicella 
t tj j ears of age For the past 3 weeks the parents hav c 
noticed a rapid increase in the sue of the abdomen There 
was no pain no hxmatuna and no castro intestinal 
symptoms 

Physical cx(imfnaf(0n disclosed a moderately well de- 
veloped child The bead neck leart lunf^ extremities 
lymph nodes were negativ e The left half of 
tee abdomen was enlarged A ma.s the sue of a child s 
nead was palpable m the left flank It just reached the 
» . above and the imdlme anteriorly It was 
moiiy ballottable On January 4 unde ether anxstbesa 
ozent Dr Koos did a midhne laparotomy \ tumor the 
^e of a chQd s head an 1 attached to the left kidney was 
« retropentoneal region The ureter 

V essels were readily tied off January 5 patient 
a left lower lobar pneumonia January o the 
^Und broke open m its entire leOeth January 15 the 
^«nd was granulating mcely the patient bad a normal 
January 26 patient was discharged from the 

0 ogy (Fig i) The tumor lay on the lower pole 
I kidney and measured 12 by 9 by 6 centimeters It 
, a tmet well defined capsule which fused with the 
j^',^l^P™pria of the kidney The lower pole of the kidney 
haU r ° destroyed by the tumor the upper and medial 
r H which was composed of a white papiUoma like 
g ° ® The lower and lateral half was made up of a 

, ““ellated tissue which contained shades of browns 
a reds due to hxmorrha e The ureter pel is and 
«ly CCS were fairly intact 


//ijfo/oXv(Figs 7 9 ro 13 and 20) There were nests of 
indifferent round cell tissue containing epithelial cell groups 
ID rosette forms and as cuboidal and cyhndncal epithe 
hum in the form of well defined actu Glomerulus like 
forms were present Fine connecti e tissue hbers appeared 
among the round cell Supporting the round cell nests was 
« coarse framework of colla^emc fibers fibroblasts smooth 
muscle and a few small areas of loose cedematous con 
nective tissue A few striated muscle fibers mcludino 
tubular and fusiform types were also present A few 
scattered elastic fibers were present in the stroma and m 
tl e capsule 

Case 3 A boy 2 years old The history was not ob 
tamed in this case 

Cross pathology (Fig 2) The tumor was situated on the 
lower pole of the kidney with which it measured 12 by 6 by 
6 centimeters Onlv the upper pole of the kidney remained 
The tumor was walled off from the penphery by a well 
defin^ capsule which fused with the capsula propria of 
what retrumed of the kidnev The tumor presented areas 
of elastic consistency white m color and other areas which 
Were more grayish y cUow and were softer and more bnttle 
(necrosis) In the center w as a hen s Co" sued area of v ery 
brittle spongv necrotic tissue infiltrated with blood and 
contaimn*' large clots The tumor had broken into and 
Completely fiUrf the pelv is as a solid mass compressing and 
infilUating the renal parenchyma which it had perforated 
and presented on the external surface as a cherry sued 
mass A lar e portion of the pelvis and the upper portion 
of the ureter had been destroyed 

// j/o(ogy {Figs 6 16 22 23 and 24) There are nests of 
round celb with only an occasional grouping of cells to 
su.,gest epithelium A coarse supportin'* framework con 
tamed collagenic fibers fibroblasts and smooth muscle 
Striated muscle was not seen Elastic fibers were present 
In some of the large septa Fat tissue was also present 
Areas of necrosis and hxmonhage were found The renal 
parenchyma was compressed the tubules had disappeared 
and the glomeruli were closely packed to ether 

Case 4 ST a 4 year old boy A history was not ob- 
tained The child was operated upon by Do ent Dr Koos 




8o 


SURGERY GYNECOLOGY AND OBSTETRICS 


and Imbert hicinaluiia occurs as an early symp 
tom in only 5 to 15 pet cent of tbe cases It is 
because of this absence of other signs esp aallyo! 
the alarming hematuria which brings the adult 
patient so early tohisph\sician that these htUe 
patients come to the surgeon so late Hence the 
pf'or prognosis in the operative result 

DliVG'TOSt^ 

The diagnosis is usuallv made teadvlv by palpa 
tion of a large abdominal mass One should in this 
connection bear in mind that many of the large 
abdominal tumors in childhood are malignant 
renal tumors Hydronephrosis may cause diffi 
culty but this is usually ruled out by the di0ercnt 
degrees ol tilling at various times 

THERAPY 

Most surgeons (Israel \Qelcker and others) 
agree that the e cases should be operated upon 
regardless of the si e of the tumor if metaslases 
or seiere cachetia are not present Unless tius is 
done the child will die within a year after the 
tumor IS discovered The youth of the patient is 
not a contra indication Israel reports a successful 
operation in a 3 /i month infant m which a tumor 
Mhng two thirds of the abdomen was removed 
In a case reported bv Abbe a 7*-^ pound tumor 
was removed from an 8 month child with re 
covery Kynoch (quoted by Hedren) reports 7 
cases successfully op rated upon in voung 
children 

Operal! e approach Israel favors the retro 
peritonea! approach the hne of mcis on following 
the long alls of the tumor Voelcker s incision 
begins in the costovertebral angle and extends to 
the umbilicus He opens the peritoneum widelv 
It seems however that the midlme laparotomy 
mci ion which was used in the cases here reported 
and wl ich is fav ored by most operators including 
Albarran is the b st as it enables one better 
to explore the abdomen fo metastases (hver 
mesenteric nodes etc ) and to determine if the 
tumor is bilateral In either case one can iro 
mediately close and avoid subjecting the patient 
to an unnecessary operation Israel and Voelcker 
both warn against mass ligatures of the renal 
pedicle and advise careful exposure of the large 
\ es els Because of the flenbihty of the tissues in 
the child the \ena cava and opposite renal vein 
can very read ly be pulled over and caught in 
clamp as m one case reported by \oclcV.et In 
using the nudhne laparot jmv incision one should 
alwavs Veep in imnd the displacement of the 
per toneura by the huge tumor Thu in Abbe s 
case the penloneaf ca nty was so far dislocated 


to the nght by the left sided growth that a mid 
Ime laparotomy inci ion brought him down on 
the tumor extrap ritoneally (Fig 8) If careful 
haemostasis is carried out the smallest child will 
stand the op ration well 

Many of these patients are op rated upon 
merely on the diagno is of abdominal tumor 
Hence cystoscopv is often not done It is alarm 
mghowfrequentlv suchakidnev isremovedwith 
out a previous examination to assure the presence 
and adequate function of the other organ Since 
these tumors are the result of a congenital mal 
formation other congenital defects such as con 
gemtalab enceoftheother kidney maybepresent 
Hence at least chromocystoscopv should be done 
in every case except m very voung male children 
where intravenous p> etography w ill serv e a w ell 
Cvsto copic pyelography is usually unnecessary 
because the other chntcal Endings are typical 

PROGVOvIs 

In a senes of 20 cases not operated upon 
followed by Albarran and Imbert 14 died within 
6 months 3 wiihm one year 3 after i/a years 
and only i survived 3 years Deaths due to 
recurrences and metasta e after operation usually 
occur wjthin the first year but they may occur as 
late as the fifth Hence Israel advises a 5 year 
period of observation before pronouncing a cure 
The operative morlahlv according to Albarran 
and Imbert is about as p r cent while the total 
catlv and late mortality including deaths due to 
recurrences and metastases reaches 80 p t cent 

RI PORT OP CASES 

CvSE 1 B M a gi 1 9 monda ot a e Tb Am iy 
hist y wa5iiet,attve D Ive ywasn m laadsbewe b d 
4 30 g ams at bi ib The dev lopm t I h lory was 
neg t e Du oe th past month th p rents have not c 0 
a ap d ncrea in tb size oE U e abdomen The wa no 
hsemat na pain o other syoipt ros or 1 n 

Pky nltam af 0 fbe child w ghed 8150 era’ns 
Tb Ic o bad p turg r The bead n k treni*u s 

h rtandcbesl andsup tbciallymphnodeswe en g t ve 
Til left side of the abdomen was nlarg d A l ttvor the 
ue of a cb fd a bead was pa’pay e n the 1 It flank It ^ J 
readki b UoUable and extend d under tb c tal arch and 
to th rmdl r m fr nt X ay taminat n show d the 
ibaphtavm push d uj n the 1 ft and the livet d lorated 
to the rght Tie rel blood ount w s 3 54 000 white 
count 7 030 T mpe alu was 00 deg June 3 n 
opeiat n was don unde chi ( m anssthes a Toid 
h I parotomj by Dozent D Koo A la g ! ft s 1 d 
retrop nt ne 1 tumor att ch d to tb left k dn y a re 
n»o\ d Theu t nd l'’ renal eselsw eduyti d 

ff R c vety f flowed with p mary be I f the d 

ff I fojy (F s tt tJ 8 and lo) Th t m r con 

sisted mainly of ests of i d Se nt round c il t e in a 

a se ppo tin connect ve U sue f am wo k Tb 

o d cell n ts at d group of 1 w cuboidal a d 

cylindn leptbhalcUsa agdmwUdfnd 
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F g 4 left Embry Id m Cas sThiahtetm ma cm 

posed of tno sphencal p ts and lies n the medi I pect of the kid y which thins 
t bo e and below to f se with the tumo cap le 

Fg 5 Embryo al ad oac ma C 7 Th t mo leso th lower pole of the 
kid ey d fill 11 f th p 1 is pt lb pp calyx which dil t d Ihe lid s 
struct re ts well sh w 


[ ght ded renal t m A nudline Ip t my w 
m d u d ther anxsthesia 
Cf Plhlgy(js 3 ) Tbetumormes edtabyio 
by 9 tim t a d lay onlhe lower pole of the k d ey 
It w m d pm ly of a fa ly homogeneo s bnttle 
wh te ma p t g s of g ay (n c ) b own a d 
d (hxm rrh g ) A w 11 d fi d cap I which f ed 
wthth plfthkdywp tThpI d 
ly w h> d ph t c lly a 1 t d nd th p p U« 
w fl tt d Th u t c Id b f Uow d on 
p ssed t d th p 1 f th t mo 

i/ M gy (F gs 8 4 i 7 d ) Nest f nd 
U ta ed p th 1 al g 0 p U Ug f trans ti 
f m tt f rm to cyl d cal p th li ra Glom rul 
1 L f rms w p esent Many mitoses w e ot d The 
pp ting f ram w kw mainly a loo eco ect etis e 
with catt d fib obi ts d cells w denng cells nd 

m ypl c derableofd m w s ti eabl M ny 
t hpdfib b! tweepes tc uig th t t 

mbl myx mat s t e t ss Th w ca 

1 smooth m 1 cell ma ly rou d th 0 d c U 

ts A f w not c mpl tely d 1 p d struted m cl 
6bra d (wlatcfibis wett p es t La ge eas f 
pmdl II tiss e h w d ma y mitoses Th w ea 
f ecro IS d hsmonhag 

P t per t c Th t m recurred t th t f 
estirp t d th hilddiedam ths fterth op rat a 
\ t psy h wed ext ns e ecurre ce f th turn tiss 
t th t f ext iTiat n d meta tas m th bd minal 

lymph nodes d U Th h tologi tru tu e w 

esse tally that of th primary turn pt th t tn ted 
msclfibrswretpestGlmrulfrms wU 
d 1 ped 

C s s G L boy f 
d 1 pm tal hi t ry w 
rap d growth in th 
N hxm t n pm 
p t B w Is w in 
Phy I m t 
th bcuta eo f tw 


m ths F mily birth nd 
gti Thp ntsntied 
f th bd m n f w k 
oth sympt mo gw 


nkb t dl g tmtes and superS 1 lymph 
D d « c g t e In th ngbt de of the abd m n 
o g ued mode telyh dm was palpable It e 
te ded pu der the liver a d medially b yo d them dim 
Tempe ature was 00 4 degrees On A g st s Do e t 
Dr Koos r mo ed th ough a m dl laparotomy a d 
u d r iher a ssthes a a tumor the m of two ng 
Th t mo w s ttach d to the right kd ya dw th 
ngbt t p t I g 0 The turn w ot dher t 

t th p nph y t th pe toneum C lesce ce w 

u tf 1 c^tf compl call gv r c 11 Pat t s 

d h f d f m th ho p tal September 3 w th primary 
h Im ftb w d 

C P ifi I gy {Fg a) The tumo 1 y on th m dal 
d I w d f th bd ey and me s d 3 by 6 by 8 

Urn I ts It w composed of tw phe c 1 parts 

m U pp d d d by thin gliste mg white ti 
ti ptaintop toche ry sized n d 1 soff lyel stc 
c iste cy a lower 1 rger h m g 0 s wh t mass f 
1 l c nsisl cy The em f ih k d ey thin d t 
bo d b I w t f with th w 11 de el ped c p I of 

thtm Thut plcj ctead et dsap- 
p uxma itmoi whch comp es es the 1 


p 1 IS 

H 1 1 gy Th we e tou d cell ts co tarn g ep th 

lial gro p mpo ed f cubo d 1 cp thel m ma y 

gl m lulus forms N la t c ti 0 strut d m scle was 

*’case6 G 16m th Id Fo then tweeka d h If 
th p ts ha f It mas n th right s d of the b 

d m D Ih w 0 h*mat n a d app tly o p 

Phy tc t m t e ealed well nshed w U d 
lop^ f mal child wh w gh d 5 300 gram Th b 
had good t g th e wa no ccd m The bd m 
wa dist d d d m wh t ymet cally la g d be 
som wh t m p nun t th ght de Und r th 

n ht tal ma g firm b 11 ttable m f I t c 
1st cy d som what 1 g th a ppl wa p Ip b! 
On th 1 ft d th w mewh t smalle mm ble 
ma th umbil us Th n c t ed a la g 


, xS Low power view showing in the upper right 
nanti comet tiutneious slnated mu d fibers H«d«ihim 
iron h$nialox>Uii sUm (Case t) 

19 High power photomicrograph of area shown m 
rigure t8 showing well defined stnatra muscle including 

DEDTJCIIONS 

Whereas the tjpical embrjonal adenosarcona 
shows a t>’pical histologic structure the atypical 
and aberrant tvpes may lead us into difSculty 


fusiform and tubular forms The fibers are scattered and 
there is found no sarcolemma Heidenham iron hsma 
tOTylin stain 

Fig 30 Hi^h power view of tumor showing loo e 
redematous connective tissue (Case 2) 

Ribbert claims to ha\e seen in these tumors 
neuro epithelium such as occurs in mixed tumors 
of the testicle while other authors report ciliated 
epithelium Wilms doubts if these forms ever 
occur Thev w ere not seen in our c i^es 
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F e I H sb p wer ew h wi g a ea ft mor r 
mbufig meduU ry carci m (Case ) 

F g 3 H ch pow w show g tru I s esembi g 
complet ly d lop d glomerul (C ) 

ofawl t 0 th ghlsdeo ly e^ small tof 
L d y t m d on the low pole Th t f Ibe 
0 g hadb pi d by the t m r mass wh cbw the 
iz of ppl d wh ch was w II strained by w U de 
fi d c p I wh h f sed below w th the caps I p p of 
h t m d f the k dney The left kid y w dumb 

b 11 h p d Th were tw t mo m sse th e f a 

hn gg p tdbya wb idfeC of c mp eu d 
kd y t ss A ey small t fkdeyt mam d 

th 1 w pi The ent m was t d by 

w lid £ d p I G osslyth pi stict pp d 

t b d t 1 0 both des 
N m t t we fo d The w s pp tly ry 

Ittl d pi cem t fthe bd m alo g n The a c d g 

1 1 y teno t the ght k d ey Th 1 gs sh w d a 

g l hyp JEBU 

H / f ly Th we d c 11 ts co t in g p th 
lial g 0 p th f m f sett d of w H d fi ed 

ep th h m G1 merul form w enot d Thes pp ting 
fmwk tmdcUge ecu ts d 

mooth m 1 b t ot tn ted m scle N s nd 

hxm hag w e 

C s 7 KM 7 yea Id g I F mdy d p 
hist ry w g t e The p ts n u ed a rap dly grow 
g m th right fla k f 3 m ths d rat o D nng 
th um th h Id h d Iso mpla ed f some p 

Th wa hxm tn t ytme fe do 

th ympt ms 

Pfiy I m I e led mod rately w 11 d 

lop d f mal hild Th head e k hea t dig 
t nuUes d p rfic 1 lymph edes were g ti 
The w s 1 ght p t b c f th nght d of the 

bd m I th nght & k a b Uottable ma filb g the 

n ht s d f th abd m w p Ip ble 
O th p f 1 1 mo h m cj t py w s 
d d rmally f Umgkdywdm ttd 
th 1 ft d 

Op rat s do u d th xsthes th gh 
rmdh Ip t m> by D Lc \ la g turn on 


Fg 4 Hgh power ew ho i g st uct s es m 
bl gm mplctelyde 1 ped glomerulus fo ms Thee 
b w e not as y t dent cal w th fully d 1 p d 
gl m rub (Case 4) 

n ct d t th r ght k d y was remo ed from the nght 
t p t eal g Thepatentw sd scha ged w th th 
w d healed 

G s p thol gy (F g 3) The tumor mass lay 0 th 
1 w pole of (h k a y and meat ed 6 by p by 6 
t m ters A mo less homoge eo s soft fn bl 
b w sh p p II ma 1 ke tissue w th cher y sized d 
malle II comp d the growth Ocea onal stra d f 

gl t g wh t c t e tiss e ra th 0 gh the m 

Th wer scatt d s of nec 0 s a d hxmor hage 

Th tumo had b k to the re al pel s fill g all f it 

pt the upp c ly whch was hyd oneph otc lly 
dll t d It had p d p t the lower part of the k d ey 
p hym wh ch thin d out below to fus w th th 
th k w U d fi d cap 1 f the tumor The I w p t 

f th p 1 s nd th pp p t of the u et w e c m 

p! t ly d tf y d 

// UA gy (F g 5) The s pp t g f mewock co 
tamed mainly U g c co ecu t e and mooth 

m I Th d U n Sts co tai ed very 1 ttl i 

d ff t nd cell t b t mamly ep thel I g 0 p 
Th 1 znma of th ci w b d by horn g 0 s m m 
bran 0 d whi h the cells we m t c s area ged 
n e> 1 lay rs Th n clei we e w II seen a d ma y 

nut w e p es t Th cytopbsnuc bord rs were t 

ry disUngu h bl Th ra g m nt m what 
tabled that wh h is p 1 1 d th I om (F g 5) 
In a f w 11 g oup h w well defi ed yl dneal 
p th b m w No tn t d m cle w p ent d 

th w fo d ly f w scatt d la t c fibers a th 

t ma 

Non — Case 4 and 5 a e f m th erv of 

D t D Ko 5 of th St ph ny Child en s H p tal 

B d pest C 3 d 6 re f om th p th 1 g I se c 

f D t Dr d Z Ik f the me h p t 1 For C e 7 
whhisfmthldt lIIptlofBdptIm 
d bt d t Adj t D N ht ebel of th first p th 
I g cal 1 1 t f th R yal II g n Un e t} t 
B d p t 
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Fig Hi^h power \ lew of another area of the cortex of 
the same bdney as is shown m Figure 26 Glorocruu m 
\anous stages of devcbpment are seen The stnictuw w 
the upper left hand comer represents a fairly well develops 
glomerulus with capillary loops well filled with blood The 
others represent earlier stages (pseudo glomeruli) and 
closely resemble the glomerulus forms of the embryonal 
adenosarcomata For companson see Figures 13 and 14 

epithelium which all observers report We ha\e 
seen these various stages repeatedly in our cases 
as Figures 8 9 and 10 demonstrate Birch 
Hirschfeld considered the true stroma of the 
round cell nests with their included epithelial 
groups to be the fine connecti\e tissue fibers with 
their blood supply which he among the indifferent 
round cells In our cases we have demonstrated 
this tissue with the aid of the Bielschowsky 
Maresch impregnation method as demonstrated 
in Figure 15 We have also examined histolog 
ically the kidneys (metanephros) of human cm 
bryos 7 8 9, 10 14 22 and 26 centimeters in 
length In these just as Busse found the renal 
tubular parts were made up partly of undiffer 
entiated round cells and partly of well defined 
epithelial cells exactly resembling the round cell 
nests containing tubulo epithelial cell groups of 
the embryonal adenosarcomata (see Fig 26) 
This finding strongly supports the theory of the 
metanephne origin of the embryonal adenosarco 
mata Glomeruli m various stages of development 
^ere also seen some exactly resembling the 
glomerulus like forms of the tumors as in Figure 
27 Most authors while admitting the re 
semblance of these structures to glomeruli look 
upon them as eccentric proliferations of the 
tubulo epithelial parts of the tumors and express 
some doubt as to whether they actually represent 
glomeruli Kaufmann suggests that postembryon 



Fie 28 Sketch showing dislocation of the peritoneal 
cavity by a huge renal tumor m a 7 months child A mid 
line laparotomy incision exposed the mass extrapentone 
ally fcase of Abbe ) 

ic dexelopment of glomeruli does not occur But 
in this connection I believe we must not forget 
that these tumors represent embryonic tissue 
Weigert m 1876 reported a case of bilateral 
congenital adenocarcinoma m a stillborn infant 
This case is according to our view a typical 
adenosarcoma as the histological description and 
the accompanying illustrations prove Glomeru 
lus like forms were present Weigert considered 
them to be embryonic glomeruli and idei^i^l in 
structure with the pseudo glomeruli which Toldt 
saw in his studies on the development of the kid 
ney These latter structures result from an 
eccentric proliferation of the embryonic renal 
tubular epithelium and represent a transitional 
form to the development of the true glomerulus 
As to the origin of these tumors as we have 
already stated above they undoubtedly represent 
metanephne Ussue The question as to whether 
they anse from the already differentiated meta 
nephros itself (theory of Busse) or from a meso 
dermal rest containing melanepbiic anlage or 
nephrotom as Wilms believes may still be left 
open to discussion If one accepts the possibility 
of a metaplasia of striated from smooth muscle 
the theory of Busse might explain all cases But 
such a metaplasia has never been proved So we 
would be compelled to accept the theory of Wilms 
which places the origin of the stnated muscle cells 
in these tumors from the myotom portion of the 
mesoderm But as is known only about 40 per 
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Fg Low power view f pindle cU mlos potngf amework of t m Wrgert cm t cftsu 
w th m y mitoses (Case 4) t (Ca 3) 

F Low p w ew showi g elastic fibe $ in sup F 3 L w power icw F 1 1 s e 1 turn (C 3 ) 





F g 4 Low p w ew h wmg the c mp es d ren 1 
3 e chyma Tc t bul h e Ir dy d pp d Th 
;l m ruli cl ly p ck d t g th nd h not as y t 
d g e dege ti (C 3) 

F s gb pow ew h wmg n a ng m t f 
U somewb t es mbl g th ngeme t m e doth 
L ma (Cas 7 > 

Birch Hirschfeld considered the lubiilo epithe 
lial groups and the surrounding indifferent round 
cell tissue to exist not in the relation of tumor 
parench>'ma and tumor stroma but to be both of 
epithelial origin He referred to the round cells as 
archibhstic cells and believed that thej could 


Fg 6 Hghp w r viewof theco t ofthkidny f 
4 c tim te h ma embryo show g th meta pare 
tblslyi maropf >t dffe ttdr d 
Us The p t e bea t iki g re mbla ce t th 

epthllcUg psi tsof mdifi t 0 no b 

ti f th mbry 1 d coma (F comp nso 
Fg 7 8 9 d ) 

develop into epithelial cells The work of Iledr^n 
in which he demonstrated in serial sections a 
gradual transition from the surrounding ib 
different round cells to the epithelial tubules 
supports this view and also the various stages of 
development from mere rosettes to well defined 
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RADIATION THERAPY OF CARCINOMA OT THE BLADDER 

ARCHIE L DF \N Jr. "M D and EDITH H QUIMBY M A \ew York 
F m the Depa tme l» of U toey M«I P*'y ^ Memori 1 11 spit 1 N w \ k 


T he purposes of this paper are (i) to de 
scribe the methods of treating cancer of the 
bladder at the Memorial Hospital ( ) to 
present an analysis of the radiation furnished by 
the use of radium and the roentgen ra>s and (3) 
to present results folIo\Mng radiation therap> 
before undertaking the treatment of any blad 
der cancer it should be classified as to form size 
location histological structure amount of infil 
tration and the presence or absence of metas 
tases This information may be obtained by rec 
tal palpation cj stoscopic etammalion a biopsy 
from the base of the growth, and stereoscopic 
cjstograms with the bladder inflated with air 
The general condition of the patient must be as 
certamed w ith especial emphasis placed upon the 
cardiovascular and renal reserve 
A bladder cancer should never be treated with 
fulguration The electric spark lacks power to 
destroj fully established cancer and climtal evn 
dence suggests that such irritating treatments 
stimulate the tumor to a more rapid growth 
If the size and position of a papillary carcinoma 
are such that all of the base can be visualized accu 
rately through the cystoscope (approximately i 5 
centimeter in diameter), the tumor may be treated 
successfully with interstitial irradiation by means 
of gold seeds inserted through the urethra ‘ When 
all of the base cannot be seen clearly through the 
cy stoscope suprapubic cystostomy should be per 
formed and gold seeds embedded under direct, 
unobscured vision 

Flat infiltrating bladder carcinomata irrespec 
tive of size should be treated with radium through 
the open bladder The submucous extensions of 
this disease cannot be detected with sufficient ac 
curacy by cystoscopic vision 
In performing suprapubic cystostomy for radon 
implantation certain details should be observed 
Spinal anesthesia is recommended Before open 
ing the bladder the exposed layers of the abdomi 
Hal wall are carefully protected with gauze topre 
'ent tumor implants should any of the bladder 
contents be spilled All manipulations are gentle 
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The bladder is never separated from its attach 
ments because w c think this procedure of mobili 
zation favors dissemination of cancer through 
lyonphatics Resection is never done To facili 
tate burying gold seeds in the base of a papillary 
tumor the bulk of the intravesical projection is 
removed with the actual cautery or endotherm 
knife We do not coagulate the base After the 
base of the tumor has been exposed clearly gold 
radon seeds of 2 o milhcunes each are buned 
throughout and to a distance of at least i centi 
meter beyond any vnsible or palpable evidence of 
involvement The seeds are buned w ith precision 
I centimeter apart and i centimeter deep so that 
each seed marks the vertex of an equilateral tri 
angle the sides of which are i centimeter m 
length , . 

Flat bladder cancers are treated in the same 
way except that there is no projecting tumor to 
remove \\ e carry out gold seed implantation re 
gardless of the relationship between the tumor 
and the ureteral onfices In only 2 cases has op 
eralion been necessary to relieve a blocked ureter 

From this description it may be observed that 
the number of millicuncs of radon needed to 
treat any given bladder cancer depends entirely 
on the size of the grow th In several instances w e 
have used more than 50 seeds aggregating over 
100 millicuries without causing harmful results 
We believe that the greatest danger of radiation 
therapy is the danger of inadequate dosage 
Therefore if an ample supply of radium is not 
available some other method of treatment should 
be employ ed 

After treatment we keep the patient under 
close observation Examinations ate performed 
with such frequency that recurrences may be de 
tected while they are small enough to be treated 
by endoscopic measures Unfortunately the ap 
pearance of recurrences practically always means 
that the grow th has progressed bey ond control 
For this reason it must be emphasized that in 
treating bladder cancers with radium the urolo 
gist must work with the purpose of curing the pa 
tient by the first operation Therefore irradiation 
must be adequate and thorough 

Any intelligent discussion of the effect of radia 
tion must be based on an estimate of the quantity 
actually concerned in producing the phenomenon 
In the case of regression of a tumor mass if w e 
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cent of these tumors contain striated muscle H e 
ihenjore belire that the neoplastic proltjerahon of 
the metanephros may occur at any stage in its de 
telopment from the mesodermal stage ukere in 
addition to the metanephnc anlage strutted 
muscle anlage or myotom ts present to the stage 
uhere actual metanephros has diferenhated and 
striated muscle anlage li no longer present 
Hence the earlier origin (theorv of II tints and 
Robert Meyer) could be ascribed to those cases <i,here 
striated muscle ts present and the later origin to those 
cases d-here it is absent 

The high total earlj and late mortality (86 per 
cent) of malignant tumors of the kidney in child 
hood IS not so amazing when we compare this 
figure with that of malignant renal tumors in the 
adult (70 to 8 q per cent) Especially so when we 
consider how late these children usually come to 
the surgeon due to absence of alarming s>mptoms 
and the rapid grow th of the neoplasm 

SUMMARY 

1 Most large abdominal tumors m childhood 
are malignant tumors of the kidne) 

2 Most malignant tumors of the kidney in 
childhood are mixed tumors of the embr>onal 
adenosarcoma group 

3 An extensive histological study of c\er> case 
of renal tumor in childhood is urged Sections 
should be taken from everv part of the neoplasm 
and a careful search made for the typical epithe 
lial groups which will identif> the tumor as an 
embr>onal adenosarcoma The failure to demon 
strate these epithelial groups does not exclude the 
possibiUt> that the tumor belongs m this group 

4 The embrjonal adenosarcomata arise from 
the metanephros The neoplastic change of the 
latter ma> occur at any stage in its development 
from the mesodermal stage where it is present 
onl) as metanephnc anlage to the point where 
actual metanephros has alreadj differentiated 
The earlier origin ma> be ascribed to those cases 
m which striated muscle is present and the later 
origin to those cases where it is absent The 
glomerulus like structures m these tumors repre 
sent true embrjonic glomeruli 

5 The most outstanding s>raptom of malig 
nant renal tumors in childhood is usuaU\ a rapidly 
gro\ing painless abdominal tumor Haimatuna 
IS usualK absent 

6 The midline lapa otomj incision is pre 
ferred 

7 C)Stoscopic stud> of e\er> case is urged to 
as ure the presence of a functional!) efficient 
kidne\ on the other side In \erj joung male 
children intravenous p^elo"raph^ ma> suffice 
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table II — TISSUE DOSES FROM \ TW 0 MILLI 
CURIE GOLD RADOX SEED \T DIFFERENT 

distances 
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With the aid of this table if we had a chart of 
bladder tumor with the locations and 
strengths of the seeds which had been implanted 
we could measure all their distances from any se 
•ected point and find the total tissue dose at that 
point due to the individual seeds If a seed were 
greater or less than 2 imllicuries the correspiond 
tissue dose would be proportionatel> greater 

It IS impracticable to do this in actual cases 
«owe\er it is comparatively simple to represent 
^^grammatically the various shapes and sizes of 
Jl^or masses that might be expected to occur 
nese growths are so flat and thin that we may 
Consider all the seeds to lie m a single plane As 
as already been stated our usual method of 
Sing gold seeds m bladder tumors 2 centimeters 
J more m diameter is to expose the growth sur 
gicall), and implant seeds of approximately 2 mil 


licunes each spaced i centimeter apart at the 
vertices of equilateral triangles throughout the 
mass and to a distance of r centimeter bejond it 
on all sides Accordingl> diagrams of a number 
of possible lesions were made on centimeter cross 
section paper the distribution of seeds indicated 
thereon the distances from each seed to selected 
points measured and the individual tissue doses 
determined Three points were used for each 
diagram two in the plane of the seeds which is 
supposed to be the phne of the base of the tumor 
and one on the exposed surface of the growth 
Point I in each case is at the periphery of the ac 
tuai mass m the plane of the seeds point a is i 
centimeter farther out at the edge of the area m 
which seeds were implanted point 3 is directl> 
above point r on the exposed surface of tissue 
The same dose w ould of course be received at a 
similar distance below the plane of the seeds 
Figure 2 shows this scheme diagrammatical!) 
The first point gives the minimum dose for the 
tumor base the third gives the minimum dose 
for the surface of the grow th the second indicates 
our factor of safet) for possible infiltrations of 
tumor cells which are not clinically demon 
strable 

Table IIIA shows the diagrams and calcula 
tions for points i and z for circular masses 2 centi 
meters and 4 centimeters in diameter respectiv el) 
Table III gives the complete data for several 
more of different shapes and sizes covering the 
range which might be expected clinically The 
first column giv es the size and shape of the mass 
considered the second third fourth and fifth 
the amount of radon used and the tissue doses 
under our present scheme of treatment the 4 fol 
lowing the same data for seeds of i milhcune in 
stead of 2 milhcunes and the last 4 for a spac 
ing of I 5 centimeter instead of i o centimeter 
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consider the effect a direct one on malignant tis the roentgen rajs in use at the hospital have been 
sue It IS essential to know the amount of radia determined b\ skm tests on a large number of pa 
tion arriving at the growth It is obvious that all tients B> means of physical experiments the 
points of an irradiated mass cannot receive the percentage of the amount of radiation falling on 
same amount of energy this is particularly true the skin which arrives at any depth within the 
when interstitial radiation is employed If tumor tissue has been delermined For the treatment of 
regression depends on every point receiving at bladder tumors the external sources used are the 
least a certain definite amount then it is necessary high voltage roentgen rays and the radium ele 
to know the quantity delivered at the point which ment pack Table I shows the percentage of sur 
receives the minimum It is evident that for ex face radiation arriving at various depths for the e 
ternal radiation a knowledge of the amount leav applicators 

ing the source or falling on the skin is of little From this table if we know the amount of ra 
value because the amount delivered at a point diation falling on the skm at each portal in terms 
within the body varies enormously with thedeplh of the threshold erythema (S E D ) and if we 
below the skm In the case of interstitial radia know the depth of the tumor below each portal 
tion a knowledge of the amount used is not sufi v>e can determine at once the tissue dose from ex 
cient We must also know the sire and shape of ternal radiation Figure i represents a cross sec 
the mass the distribution of the sources and the tion of a pelvis showing the irradiation of the 
manner m which the effect varies with the dis bladder of a medium sized individual by high 
tances from the sources voltage roentgen rays through four skm portal 

For convenience we may call the amount of It is seen that the total tissue dose throu<^hout the 
radiation delivered at a given point in the tissue bladder region is about i 2 erythema doses — 120 
the tissue dose at that point It is necessary then per cent threshold ery thema 
to have a unit of quantity of radiation in terms For interstitial radiation the problem is not so 
of which these doses may be expressed At the simple The interstitial sources used in the treat 
Memorial Hospital this unit is the threshold ment of bladder tumors at Memorial Hospital are 
ery thema dose This is defined as the amount of gold seeds about 4 millimeters long 03 millimeter 
radiation which after a single application will wall thickness and of about millicune radon 
produce in 80 per cent of all cases a famt bronzing content Work previously published makes pos 
or reddening of the skin m about 3 weeks and in sible the determination of the percentage of a 
the other 20 per cent will produce no visible threshold ery thema dose delivered at any distance 
effect Arguments for the use of this unit have from any gold seed (6 and 7) The values for a 
been published prevnously (lands) The thresh seed of 2 millicunes at different distances are 
old erv thema doses for the sources of radium and show n in Table II 
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T\BLE Iin— DUGR\MS \ND C\LCUL\TIONS I-OP POINTS / AND * FOR CIRCUL\R MASSES TWO 
AND FOUR CENTIMETERS IN DI\METER RESPECTULLY 
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RESULTS 

An accurate computation of end results follow 
uig the use of any method of treatment is of value 
in furnishing a basis of comparison 
with the end results of other methods In a study 
ot carcinoma of the bladder the comparison is 
etween radiation and surgery Although radia 
on therapy of bladder cancer is still in a de 
' eiopmental stage the witers belie\ e that it can 
0 remonstrated that (i) the use of physical 
agents offers success where operation short of 
otal cystectomy can offer nothing (2) the use of 
. j ation is attended with a loiver pnmarv mor 
♦r 11 j and (3) ^ith radiation the tumor is con 
Af effectively than with surgery alone 

At the Memorial Hospital do not refuse ra 
? iniplantation to any patient whose cancer is 
nnned to the bladder or who is not moribund 
th^ effects of prolonged disease Many of 
.^^^acers we treat are so extensive as to involve 
r or more of the bladder In 62 per cent of 
^ave operated upon, cancer 
ed the ureteral orifices the trigone or both 
- J arge proportion of these cases w ould be con 
red inoperable from the standpoint of surgery 


alone Of course they would not be included in 
surgical end results 

In regard to operative mortality the use of ra 
diation is much to be preferred In practicing seg 
mental resection which not infrequently requires 
ureteral transplantation the most skillful sur 
geons ha\ e an operati\ e mortality of from 10 to 20 
per cent In 106 consecutive operations with the 
implantation of gold seeds our operative mortal 
ity was 3 7 per cent 

Following Broders classification of epithelial 
tumors on the basis of malignancy certain surgi 
cal end results have been published which include 
the follow up record of all four groups These 
have included many tumors of group i which are 
benign papillomata Such figures are not rele\ant 
to a study of cancer It should be clearly under 
stood that no bemgn tumors are included in this 
senes 

Perhaps some misunderstanding has arisen in 
the past concerning the use of the term con 
trolled as applied to tumors that have been irra 
dialed Our patients in whom the carcinoma has 
been controlled present no symptoms nor signs of 
disease after the most painstaking examination 
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TABLE III— TISSUE DOSES FROM GOLD SEEDS IN BLADDER TUMORS 



with seeds of 2 tnilhcunes * It is seen that with 
our present technique the doses on the exposed 
surface of the tumor and at the base of the 
growth in the bladder wall are in the neighbor 
hood of 20 erythema doses (point 3) 

It is c\ident that these doses must not be in 
terpreted as actual minimum tissue doses in an) 
given cases Practicall) there will be \ariatJons 
due to somewhat different spaangs as well as 
variations m the strength of the seeds However 
from themwema> draw some interesting conclu 
sions regarding the treatment of bladder tumors 
by this method In the first place for each type 
of treatment the minimum dose is practicall> the 
same regardless of the size of the mass and the 
number of tubes used This is due to the fact that 
the greater part of the dose is delivered by the few 
seeds close to the point in question the more dis 
tant ones contnbuting but little to the total This 
IS evident from a glance at Table IIIA Of course 
the dehv ered dosage w ith i millicune seeds is just 
half that obtained with the same number of 2 
millicune seeds It is interesting to note that 
with I 5 centimeter spacing and 2 millicune seeds 
in anv given case the number of milhcunes used 
IS equal to or greater than that for i millicune 
seeds and i centimeter spacing jet the tissue 
dose is less Evidentlj in lesions of the configu 
ration of bladder tumors a large number of rela 
tivelj weak sources is preferable to fewer stronger 
ones 
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The doses which we apply to bladder cancers 
are large compared to those which have been 
quoted for any other region of the body Even 
the doses i centimeter outside the actual lesion are 
more than double those used in other conditions 
In intra oral squamous carcinoma re ression may 
be expected to follow the administration of about 
:o er> thema doses (4) In adenocarcinoma of the 
breast doses of the same order of magnitude are 
used (3) In carcinoma of the cervix uteri 5 or 6 
erythema doses seem to be effective (2) * How 
ever since the bladder is a relatively inaccessible 
brgan and each suprapubic implantation requires 
a major operation our efforts have been directed 
toward curing the patient by a single treatment 
In addition our patients do not react so unpleas 
antly as to require us to modify our dosage 
Finally our own belief is that whatever success 
has followed our methods has been due largely to 
the intensity of the radiation we have used 

Comparing a not unusual interstitial irradiation 
of 20 threshold erj themas doses with the maximal 
I 2 threshold erythema doses delivered by exter 
nal sources it is obvious why roentgen rays 
and the radium clement pack have proved of so 
little value in curing bladder cancers Unques 
tionably these external sources can furnish useful 
palhative radiation which may promote absorp 
tion of pericj stitis and reliev e pain but they can 
not be relied upon to effect a cure 
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not controlled although 4 patients lived from 3 lo 
8 jcars after irradiation The fact that approxi 
matelj So per cent of the uncontrolled patients 
died vv ithin } ears of treatment indicates a large 
field for improvement In general these were the 
most advanced cases manj were recurrences 
after operation Probably we can better these 
results bv modifying our methods but radical im 
provement will come onlj when earlier diagnoses 
are made and when the initial treatment is more 
effective 

In Table V the tumors are classified on the 
basis of chnical examination Solid club shaped 
sessile tumors often multiple when partl> or 
whollj covered with slough were diagnosed pap 
iHatj caremoma Of this group of 45 cases 25 or 
55 S per cent have been controlled for from 3 lo 
13 >ears 

The discrepancies between the clinical and his 
tological diagnoses in Tables IV and V arc ac 
counted for partly because a few cases of clinical 
cancer were diagnosed in the laborator> as pap 
illoma and a number were considered to show 
histological evidence of infiltrating the bladder 
"all In the majority of cases the diagnosis is the 
same by each standard 

Tables VI and VII indicate the results with in 
filtrating cancers The histological evidence of 
this type of tumor consisted in the presence of 
cancer cells invading the structures of the bladder 
"all Marked induration of the base of the tumor 
"as considered positive clinical evidence of infil 
tration This feature was detected by digital pal 
pation or was demonstrated when radium needles 
encountered tumor tissue of the density of leather 
Frequently infiltration of the bladder wall b> 
tumor was shown in the cystograms but such 
findings were not made the basis for a positive 
diagnosis 

In comparing Tables VI and VII it will be 
noted that all of the tumors diagnosed as mfil 
Voting b> histological examination were found to 
nave clinical features of infiltration as well but a 
|arge number of tumors were classified as mfil 
Voting on the basis of clinical observation when 
the mcroscopic findings could not detect invasion 
01 the bladder wall It is hkely that in these cases 
ihe biopsj specimens did not contain suffiaent 
tissue from the base of the tumors That there 
"os probably no great discrepancy between the 
characters of these tumors whether diagnosed b> 
histological or clinical methods is sWvn in the re 
suits after treatment In each group the patients 
controlled for more than 3 jears after radiation 
compnsed approtimatelv 30 per cent of those 
Veated 


SUMMAR\ 

If the base of a papillarj carcinoma is no larger 
thin I s centimeter in diameter and is entirelv 
visible through the c>stoscope the tumor may 
be treated successfully with gold radon seeds im 
planted through the urethra Larger papillary 
cancers and all infiltrating tumors should be 
treated under full vision w ith the bladder opened 

The operation of suprapubic cystostomy with 
implantation of radon seeds requires painstaking 
technique the most important features of which 
are protection of the wound against tumor im 
plants great gentleness never mobilizing the 
bladder accurate radon implantation and an 
adequate number of gold seeds of proper strength 

Careful estimates show that i threshold erv 
thema doses is about as large a dose as can reach 
a bladder tumor from a single pelvic cycle of 4 
high voltage roentgen ray treatments 

A table is presented which indicates the tissue 
dose of radiation delivered at various distances 
from a 2 roillicurie gold seed With the aid of this 
table and diagrams representing cross sections of 
the base of bladder tumors the minimum tissue 
dose that wc use m treating bladder cancers was 
found to be between 20 and 25 threshold ery 
thema doses A centimeter beyond all demon 
strable tumor the tissues receive from 20 to 30 
threshold erythema doses We believe that this 
IS an important factor of safety in view of the 
great difficulty in estimating accurately the ex 
tent of an infiltrating tumor These figures indi 
cate the greater intensity of interstitial radiation 
and perhaps explain the failure of many attempts 
to cure bladder tumors with treatment derived 
from external sources 

We use relatively large doses of interstitial ra 
diation because it is essential that malignant tu 
mors in an organ as inaccessible as the bladder 
should be cured by a single treatment 

Our results indicate that with the use of ade 
quate doses of interstitial radiation 

1 We can offer hope of cure to patients to 
whom operation alone short of total cystectomy 
can offer nothing 

2 Our operative mortality is less than that 
from surgery alone in the proportion of 3 7 per 
cent compared with 10 to 20 per cent 

3 In a senes of papillary bladder cancers be 
tween 43 and 55 per cent of the patients are free 
from symptoms and signs of disease 3 y ears after 
treatment 

4 In a series of infiltrating bladder cancers 
between 27 8 and 31 8 per cent of the patients are 
free from symptoms or signs of disease 3 years 
after treatment 
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TABLE IV — PAPILLARY CARCINOMA OR PAP 
ILLOMA WITH ATYPICAL CELLS — DIAONO 
SIS MADE BY HISTOLOGIC \L NOT CLINIC\L 


E\ \MINATION 
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TABLE VI — INFILTRATING CARCINOMA- 
NOSIS MVDE BY HISTOLOGICAL 
CLINICAL EXVMINATION 
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TABLE V —PAPILLARY CARCINOMA DUCNO 
SIS CLINICAL PAPILLOMA VUTIf ATYPICAL 
CELLS ARE INCLUDED 
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TABLE \ II — INFILTRATING CARCINOMA- 
DIAGNOSIS CLINICAL 
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We do not use the word cured because ive do 
not as yet know all of the criteria of ultimate sue 
cess m the treatment of bladder cancers 
The results obtained from radiation applied to 
papillary carcinomata are indicated in Tables IV 
and V Not infrequently there is a difference of 
opinion between the clinician and the pathologist 
regarding the etact nature of a tumor Compared 
with the histological diagnosis clinical observa 
tions are not to be despised especially in those 
cases m n hich only a small fragment from a super 
Caal part of the tumor has been submitted to the 


pathologist In order to prevent any question 
arising as to the standards by which the tumors 
were diagnosed separate classifications are pre 
seated 

The tumors of Table IV were diagnosed purel> 
by histological criteria Their general structure 
was papillary but atypical or cancerous cells wefc 
present Of the 51 cases comprising this group 
27 or 52 9 per cent have been controlled to date 
Twenty two or 43 per cent of the entire grou^ 
have remained free from disease for from 3 to 10 ^ 
years after irradiation Forty seven per cent were 
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URINiVRY INCONTINENCE EOLLOWING CHILDBIRTH, 
ITS SURGICAL TREATMENT 


H U JOHNSTON MB F R 
J Ob t tfic tJ Cyn t gi 1 

A GREAT deal has been ^\ ntten on tnconti 
nence of urine in the female and man\ and 
\aned have been the operations to relieve 
It It IS of common occurrence a v ery distressing 
s>mptom and often made light of — the women 
taking It as a natural sequel to childbirth and 
resigning themselves to this anno>ing condition 
Taylor and Watt reviewing the records of 
1006 gynecological cases in the Roosevelt 
Hospital found incontinence in 15 per cent and 
the percentage increased with the number of 
children the patients had home 
That incontinence of urine is alw ay s associated 
with cystocele prolapse of the vault or uterus is 
incorrect Very often the reverse is true a bad 
procidentia having complete control 
It depends upon the displacement of the upper 
part of the urethra that part which is held in 
position by the triangular ligament and sur 
rounded by the sphincter urethrx or compressor 
urethra As long as the sphincter urethrie 
muscle remains intact the control is good This 
uiuscle supports the upper part of the urethra 
and when it is torn allows a sagging of this part 
50 that when the patient coughs or sneezes the 
urethra becomes displaced the meatus looking 
upward and forward and the urine being ex 
pelled in a spurt 

the ANATOSIV of the female tTRETIlRV 
AKD ITS ATTACIIMEMS 

The base of the bladder rests upon and is 
supported by the deep layer of the triangular 
ligament and a musculofascial sheet the so 
called pubocervical layer of pelvic fascia which 
separates it from the anterior vaginal w all Tear 
mg of this musculofascial sheet allows a hernia 
Uon of the bladder to occur — a cystocele The 
triangular ligament is perforated anteriorly by 
me urethra and the part of the urethra lying be 
tw een the two lay ers of the ligament is surrounded 
uy a striped muscle of goodly size — the sphincter 
urethrae It is the voluntary muscle of mictun 
uon The sphincter embraces the urethra The 
Component fiber bundles arise from the fibrous 
tissue in the angle beneath the svmphysis pubis 
and from the descending pubic rami They pass 
anahiard and medialward on each side of the 
urethra interdigitating across the median line 
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and joining their fellows of the opposite side 

(Eig i) 

The fibers postenorlv as well terminate in the 
antenor vaginal wall to which they are firmly 
attached (Fig ) 

The anterior group of fibers are well protected 
and are rarely torn (Fig 3) The posterior and 
sling group of fibers lying between the urethra 
and the vaginal wall are easily tom by the ad 
vancmg head as it forces the vaginal wall down 
ward m its descent and tears the muscle bundles 
that are attached thereto If the pressure is 
severe and prolonged those bundles interdigi 
tating across the midline are also damaged 
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From our experience with radium therapy as it 
IS emplojed at the Memorial Hospital we believe 
that an adequate dose of interstitial radiation is 
preferable to surger) alone m the treatment of 
both papillary and infiltrating types of bladder 
cancer because after radium implantation the 
operate e mortality is less and a higher percentage 
of patients are found free from disease 3 years 
after treatment 
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URINARY INCONTINENCE FOLLOWING CHILDBIRTH, 
ITS SURGICAL TREATMENT 


11 W JOHNSTON M K 1 R< 

] 01) t t c d G> o) C ca] 

A GREAT deal has been written on mconti 
nence of urine in the female and man> and 
varied have been the operations to relieve 
It It IS of common occurrence a \ cr> distressing 
svmptom and often made light of — the women 
taking It as a natural sequel to childbirth and 
resigning themselves to this annojing condition 
Tavlor and Watt reviewing the records of 
ioo6 g^Tiecological cases m the Roosevelt 
Hospital found incontinence in 15 per cent and 
the percentage increased v\ith the number of 
children the patients had borne 
That incontinence of urine is always associated 
With cjstocele prolapse of the vault or uterus is 
incorrect Verv often the reverse is true a bad 
procidentia having complete control 
It depends upon the displacement of the upper 
part of the urethra that part which is held m 
position b> the triangular ligament and sur 
rounded bj the sphincter urethr-e or compreasor 
urethra As long as the sphincter urethre 
muscle remains intact the control is good This 
muscle supports the upper part of the urethra 
and when it is torn allows a sagging of this part 
so that when the patient coughs or sneezes the 
urethra becomes displaced the meatus looking 
upward and fonvard, and the urine being ex 
pelled m a spurt 

the anatomy of the female urethra 

AND ITS ATTACHMENTS 

The base of the bladder rests upon and is 
supported by the deep layer of the triangular 
ligament and a rausculofascial sheet the so 
called pubocervical laver of pelvic fascia which 
separates it from the anterior vaginal wall Tear 
mg of this musculofascial sheet allows a hernia 
hon of the bladder to occur — a cjstocele The 
triangular ligament is perforated antenorly b> 
^0 urethra and the part of the urethra Ijnng be 
tw een the tw o la> ers of the ligament is surrounded 
o> a striped muscle of goodlj size — the sphincter 
urethra It is the voluntary muscle of mictun 
tion The sphincter embraces the urethra The 
component fiber bundles arise from the fibrous 
tissue m the angle beneath the symphysis pubis 
from the descending pubic rami They pass 
analward and medialward on each side of the 
urethra interdigitating across the median line 
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and joining their fellows of the opposite side 
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The fibers posteriorly as w ell terminate in the 
anterior vaginal wall to which the> are firml> 
attached (Fig 2) 

The anterior group of fibers are well protected 
and are rarel> torn (Fig 3) The posterior and 
sling group of fibers Ijing between the urethra 
and the vaginal wall are easily torn by the ad 
vancing head as it forces the vaginal wall down 
ward in its descent and tears the muscle bundles 
that are attached thereto If the pressure is 
severe and prolonged, those bundles interdigi 
tating across the midline are also damaged 
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The torn muscle now retracts and the intervening 
space IS filled m b> scar tissue so the efficiency 
of the sphincter is weakened (Figs i and 4) 
Microscopic and macroscopic examinations of 
the internal or \esical sphincter show it to be 
a small muscle It is the thickened arcular 
group of muscle fibers around the neck of the 
bladder is involuntary in its action and being 
part of the viscus descends with it unhurt m 
childbirth (Figs 2 3 and 4) Bonney in bis paper 
on diurnal incontinence describes the structures 
surrounding the urethra as the pen urethral 
ed«'e This I take to be the internal sphincter 
the two layers of the tnangular ligament and the 
structures lying between the two layers of the 
ligament He considers the sphincter to play 
only a small part m urinary control and he is 
inclined to think that control is helped by tighten 
ing the antenor end of the pubocervical muscle 
sheet 

That the sphincter urethras is the important 
factor in maintaining control is borne out by the 
fact that control is good \ hen it is intact and 
poor or lost when it is not There is no doubt 
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that tightening the anterior end of the pubo 
cervical sheet should help it as some fibers of 
the spluncter urethr® spread themselves out on 
the vaginal wall but the bulk of the muscle 
shrinks outward and upward when it is torn and 
so should be located and the torn ends approx 
mated if good control is desired I do not mean 
to imply that the supporting structures are of no 
importance On the contrary the stronger and 
tauter they are the firmer tiis point d apput lot 
the sphincter and the more efficient its action 
So also if a cystocele exists it should be repaired 
by drawing across the torn sides of the pubo 
cervical sheet which extends from the symphysis 
pubis to the cervix and on which the bladder 
rests By repairing the supporting mechamsm 
the bladder is again in its normal anatomical 
position — the frequency of micturition is helped 
and a firm base formed for the sphincter The 
cystocele is repaired by the method suggested by 
Professor Watson in the Brtiisk Medical Journal 
of September 1924 

TREATMENT 

I shall briefly review a few of the operations 
that have been performed 

I Insertion of a pessary This is a useless 
precedure as it does not help to relieve the 
anatomical defect which is the cause of the 
disturbance 
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2 Franks operation Excision of a wedge 
shaped piece of tissue from the vaginal and ure 
thral walls 

3 Dudley s operation Advancement of the 
urethra The urinary meatus is displaced and is 
brought to lie beneath the clitoris giving the 
urethra a sharp angle 

4 Gersunj s operation Torsion of the urethra 
,5 Gersun> Pawlik Ries operation Torsion of 
the urethra with advancement and tunneling 

b Kelly s operation Mattress suturing of the 
neck and the sphincter \esicae with silk 

Maj I venture to suggest that this very able 
and World famed gynecologist secured his results 
by possibly picking up some of the fibers of the 
sphincter urethr-e m suturing the internal 
sphincter? 

I believe the great majority of patients suffer 
from incontinence of urine following child 



birth can be cured by apposing the torn ends of 
the sphincter urethra muscle The patient is 
placed m the lithotomy position and a Pezzer 
or mushroom catheter is introduced into the 
bladder Gentle traction on the catheter re\eals 
the neck of the bladder (Fig 5) 

The anterior vaginal wall is now medially 
incised from a little above the urethro \esical 
junction down toward the meatus and the \aginal 
flaps are reflected laterallj 

The thickened neck of the bladder can now be 
felt Directly below and stretching from side to 
side can be seen the deep la>er of the trigone 
which IS pearl> white in color By careful dis 
section far out on the sides just below this lajer 
the tom ends of the sphincter can be isolated 
freed •md an Allis forceps applied to each end (see 
Figure 6 2 — in the diagram the Allis forceps is 
omitted) The catheter is now withdrawn These 
muscle ends are usually far out and pulled upward 
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and outward an action which can be easilj 
understood as the posterior and sling group of 
muscle fibers have been torn The sphincter 
urethral muscle has no sheath the sheath of this 
muscle and that of the deep transversus peronei 
having become differentiated out to form the two 
lajers of the trigone so that in the majont> of 
these cases the deep la\er is related or partiall> 
tom 

Advantage is taken of this to include as well 
in mj first stitch the deep la>er of the trigone 
This tough membrane helps to hold the muscle 
ends in place and prevents tearing out of the 
stitches until healing is complete (Fig 634 
and 5) Two or three more interrupted stitches 
complete theapprovimation d The maternl used 
IS chromic gut No o on a small round needle 

The neat step is the excision of the redundant 
vaginal mucosa (Fig 6 d) This obliterates the 
dead space helps to support the urethra and 
tends toward better healing (Fig 6 7) The 
vaginal mucosa contains a few muscle fibers from 
the sphincter and so is part of the sphinctcric 
mechanism 

One of the difficulties encountered is bleeding 
The hemorrhage is always troublesome from 
the numerous erectile tissue spaces found around 
the urethra Sometimes the artery to the clitoris 
or one of its branches is wounded Free bleeding 
ensues which is very difficult to control as the 
vessel retracts far out into the trigone and is 
hard to find It is most important to leave 
the field dry as bleeding prevents healing and 
makes a good harbor for infection 

A permanent catheter is now introduced A 
four winged catheter with the two holding straps 
inside the wings removed works verj well This 
fype of catheter collapses easily during its 
Withdrawal and does not tear out the stitches 
in the muscle It is removed m 4 days time 

(Fig 7) 

The patient is given 5 grams urotropm thrice 
daily and nursed in a semi sittinc position on a 
Gatch bed 

Of the 6 cases operated upon by this method m 
private and m the gynecological wards of the 
•Toronto General Hospital there have been 5 
cures The other case failed on account of pre 



mature separation of the stitches due to an in 
fected htmatoma These cases have been ob 
served for 3 to i months 

I am indebted to Professor Hendry of the department 
of obstetrics and gynecology and to Professor J C W att 
of the anatomy department for their help and enthusiasm 
in the nork and to Miss ^IcCIatchie and Miss Foster 
artists of no mean ability I hope that this operation may 
be of some use in helping those women whose lives have 
been made miserable as the result of childbirth 
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Fig 2 The characteristic structure of hypernephroma 
such as fibrous core arrangement and fat \acuotes (tiso) 






^*S 4 Specimen rem ved J nuary g 1928 ii months 
*'^hrectomy c tumor d papilloma 0 to ^ normal 
th " senudiaphragmatic m d aggital section sho ing 
e papilloma arising at the ma cm of the tumor with the 

normal ureter below 


hig 3 ruling defect in upper portion of the left ureter 

tumors in the pelvis of the kidney and ureter 
without finding this t>pe of tumor 
Shattuck in 1906 reported a case m which the 
tumor extended half the length of the ureter 
T 7 »s he stated proved to be a topical h>per 
nephroma He did not state however whether 
the tumor involved the wall of the ureter Gar 
ceau in 1909 reviewed 176 cases of hyperneph 
roma (with clinical evidence only in most cases) 
and found 2 which he thought had involved the 
ureter A report b) Bissell in 1913 stated that 
he encountered unmistakable hypernephroma of 
the left kidney which extended into the pelvis of 
the kidney and down the ureter The tumor also 



Fig s SecUoa through c of Figu e 4 show mg the in\ oh e 
meat of epithel al lining and submucosa by hypernephroma 
and the replaccm nt of the musculans by fibrous tissue 
Adjacent to the tunica ad entitia the tumor may be noted 
(X40) 
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HYPERNEPHROMA EXTENSION TO THE URETER* 

FREDERICK \Y SCHVUIT MD \\ et a Illinoi 


T he case reported here is that of a rather 
unusual tjpe of hjpernephroma of the left 
kidnej m which the growth extended into 
the wall of the ureter 
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RE\IEW or CASES 

Kelly in 1898 reported a case of hypemeph 
roma of the nght kidney m \ hich a plug of ne v 
growth projected into the pelvis of the kidney 
ureteral in\ol ement was not mentioned Albar 
ran and Imbart m 1903 reviewed 83 cases of 
hypernephroma but did not mention extension 
into the ureter They also rexiewed 53 cases of 
Jtn UIThSfFl RhteMso 
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THE TECHNIQUE OF SECONDARY OPERATIONS 
FOR HYPERTHYROIDISM 

now IRD M CLUTE M D F \ C S UoSTov 
Th L*hey O 


I N ouf experience x\ilh h>pcrtli\roidism of all 
tj’pes It has been repeatedU impressed upon 
us that m the presence of true hjpcrth>roid 
ism the removal of an adequate amount of hjper 
plastic tissue from the neck, vvill result in a cure 
of the disease Failure to cure supposed hyper 
ihvroidism b> surgerv is due to one of ti\o things 
first the diagnosis of h j’perthy roidism as ongi 
nallj made v\ as incorrect or second if the diag 
nosis was correct the surgerj was either incom 
plete or inadequate 

In a study which was made of recurrent hjper 
thyroidism some jears ago ' it was pointed out 
that two tj’pes of hj’perthvroidism mav occur 
after thyroidectomy for hyperthyroidism The 
first and relatively more common tvpe is what 
ne termed persistent hvperthvroidism In this 
disease we are faced w ith the fact that the patient 
has never been cured by the original surgerv 
Although the metabolism comes nearU to normal 
for a short time after operation and there is some 
clinical improvement it nevertheless soon rises 
again to a position which is nearlv as high or ev en 
higher than that preceding the original surgery 
and the clinical improvement rapidlv disappears 
In this type of patient the hvperthyroidism may 
truly be said to be persistent In other words 
It has never been cured bv the removal of suffi 
cient thvroid tissue In the second type of pa 
tient however a condition exists which we term 
recurrent hyperthyroidism It is apparent from 
the study of the metabolism records of such a 
patient over many months or even years that an 
apparent cure of the disease had occurred after 
we primary operation The sv mptoms have been 
absent and the metabolism normal for a long 
period of time such as a vear or more when due 
to some unknown cau e all the symptoms of the 
disease return and a true recurrence of the hyper 
thyroidism is discovered 
In any thyroid clinic in which careful post 
Operative examinations are made there will be 
lound patients who present either persisting by 
perthyroidism or recurrent hy perthyroidism and 
|t is necessary to develop some definite plan of 
treatment for these cases For some time it has 
been our custom to try Lugol s solution first m all 
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these patients In very rare instances this will be 
all that IS necessary to control toxicity There 
are apparently certain rare instances in which 
following thyToidectomy for hyperthyroidism the 
patients present many symptoms of thyroid in 
toxication which are controlled completely by the 
daily administration of lo drops of Lugol s solu 
tion It is to be emphasized however that this 
type of case is extremely rare and that toxicitv 
after operation is seldom permanently controlled 
by Lugol s solution In these patients we con 
sider that a period of 6 months is adequate to 
determine whether the postoperative toxicity is 
entirely controlled by Lugol s solution or whether 
there is a marked hvperthyroidism which de 
mands further surgerv for its cure We do not 
feel that a patient is cured of hyperthyroidism 
when there are anv clinical or metabolic evidences 
of toxicity and we believe that the presence of 
definite toxicity is sufficient reason for further 
thyroid surgery 

Since It will be necessary to remove further 
thyroid tissue from patients who have had a pre 
vious thyroidectomy it becomes essential that we 
establish some definite routine and technique of 
operation which we may follow to obtain the de 
sired results In any patient on whom it is neces 
sarv to remove thyroid tissue the following re 
quirements are essential First we must have an 
adequate exposure of the field This m our ex 
pcnence necessitates the cutting of the prethy 
roid muscles Second we must be certain that we 
remove sufficient thyroid tissue and that recur 
Fence of symptoms does not take place a third 
time because of failure to remove an adequate 
amount of tissue In the third place it is obvious 
that we must leav e sufficient tissue to provide the 
patient with the necessary thyroid secretion to 
maintain normal metabolism As in all thyroid 
operations it is of course imperative that we 
protect the parathy roid glands and avoid injuring 
the recurrent laryngeal nerve that we see the 
trachea m order that we may not cut into it and 
finally that we be constantly in a position in 
which we can completely control any hasmorrhage 
that may occur from the thy roid remnant 

The technique to be described has been dev el 
oped m this Clinic and is now follow ed w ith satis 
faction in dealing with all patients who require 
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extended into the mouth of the left renal vein 
He noted that the muscularis was replaced b> 
hbrous tissue and thought it highl> probable that 
extension took place along the mucosa and ub 
mucosa 

A review of the 8$ cases of hypemephorma 
seen at The Ma>o Clinic from 1910 to 1928 dis 
closed 2 cases in v. hich this type of tumor extended 
into the ureter The case reported here was the 
only one in which there was definite in\ol\cment 
of the wall of the ureter In the other case the 
tumor projected into the pelvis and lumen of the 
ureter but histologic examination did not dis 
close in\asion of the wall of the ureter Extension 
into the pelvis of the kidnej and the renal veins 
occurred more often Man> extensive invasions 
of the renal veins and vena cava have been re 
ported by MacCallum Oberndorfer Kejserand 
Foulds and others 

Thomas and Regnier in 1924 reviewed 48 
cases of tumor of the renal pelvis and ureter in 
which hypernephroma was observed Papillary 
epithelioma of the pelvis of the kidney on the 
other hand is often implanted in the ureter or 
bladder 

So far as I have been able to learn from the 
literature the case presented here and the one 
reported by Bissell are the only cases in which 
there is definite evndence of involvement of the 
vail of the ureter by the hypernephroma 

Such tumors are usually disseminated by metas 
tasis through the blood stream rarely by way of 


the lymphatics bv implantation into the pen 
toneal surface or by direct extension to adjacent 
tissue as in one case observed m The Mayo 
Clime senes m which metastatic tissue was found 
in the perirenal fat It seems probable that m the 
case reported here a tuft of the hypernephroma 
was implanted on the ureteral mucosa as the line 
of section at the time of the nephrectomy did not 
show evidence of involvement 
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THE TECHNIQUE OF SECONDARY OPERATIONS 
FOR H\T>FRTHyROIDISM 

HOW \RD M CLUTE M D E \ C S BoSTO-t 
7b Lab > Ci 


I N our experience A\ith hj perth> roidism of 711 
t>'pes It fias been rcpeitedl> impressed upon 
us that in the presence of true h>’perth>roid 
ism the remoxal of an adequate amount of hyper 
plastic tissue from the neck will result in a cure 
01 the disease Failure to cure supposed hjper 
th>roidism b> surgerj is due to one of two things 
first the diagnosis of hjperthjroidism as origi 
nallj made was incorrect or second ifthediag 
nosis was correct the surgerj was either incom 
plete or inadequate 

In a stud> which w as made of recurrent hj per 
thjToidism some jears ago ^ it was pointed out 
that two types of hyperthj roidism ma\ occur 
after thyroidectomy for hyperthyroidism The 
first and relatvvely more common type is what 
n e termed persistent hyperthx roidism In this 
disease we are faced with the fact that the patient 
tiever been cured by the original surgery 
Although the metabolism comes nearli to normal 
for a short time after operation and there is some 
clinical improvement it nexertheless soon rises 
again to a position w hich is nearly as high or e\ en 
higher than that preceding the original surgery 
and the clinical improvement rapidly disappears 
In this type of patient the hyperthyroidism ma\ 
tmly be said to be persistent In other words 
It has ne\ er been cured by the removal of suffi 
cient thyroid tissue In the second type of pa 
tient however a condition exists which we term 
recurrent hyperthyroidism It is apparent from 
the study of the metabolism records of such a 
patient over many months or even vears that an 
apparent cure of the disease had occurred alter 
the primary operation The symptoms have been 
absent and the metaboli m normal for a long 
period of time such as a y ear or more when due 
to some unknowm cau e all the sv mptoms of the 
disease return and a true recurrence of the hyper 
tny roidism is discovered 
In any thyroid clinic in which careful post 
operative examinations arc made there will be 
lound patients who present either persisting by 
perthyroidism or recurrent hyperthyroidism and 
Jt IS necessary to develop some definite plan of 
treatment for these cases For some time it has 
been our custom to try Lugol s solution first in all 

UyS ^ ^ t h F It H r te t d R t 

tiy d m All Suig 9 6 Ixxu 99 


these patients In v ery rare instances this w ill be 
all that is necessary to control toxicity There 
are apparently certain rare instances in which 
follow ing thy roidectomy for hyperthv roidism the 
patients present many symptoms of thyroid in 
tovication which are controlled completely by the 
daily administration of lo drops of Lugol s solu 
tion It is to be emphasized however that this 
type of case is extremely rare and that toxicity 
after operation is seldom permanently controlled 
by Lugol s solution In these patients we con 
sider that a period of 6 months is adequate to 
determine whether the postoperative toxicity is 
entirely controlled by Lugol s solution or whether 
there is a marked hvperthvroidism which de 
roands further surgery for its cure We do not 
feel that a patient IS cured of hyperthyroidism 
when there are any clinical or metabolic evidences 
of toxicity and we believe that the presence of 
definite toxicity is sufficient reason for further 
thyroid surgery 

Since It will be necessary to remove further 
thyroid tissue from patients who have had a pre 
vious thyroidectomy it becomes essential that ive 
establish some definite routine and technique of 
operation which we may follow to obtain the de 
sired results In any patient on whom it is neces 
sary to remo\e thyroid tissue the following re 
qmrements are essential First we must have an 
adequate exposure of the field This in our ex 
penence necessitates the cutting of the prethy 
roid muscles Second wc must be certain that we 
remove sufficient thyroid tissue and that recur 
rence of symptoms does not take place a third 
time because of failure to remove an adequate 
amount of tissue In the third place it is obvious 
that we must leave sufficient tissue to provide the 
patient with the necessary thyroid secretion to 
maintain normal metabolism As in all thvroid 
operations it is of course imperative that we 
protect the parathyroid glands and avoid injuring 
the recurrent laryngeal nerve that we see the 
trachea in order that we may not cut into it and 
finally that we be constantly in a position m 
which we can completely control any haemorrhage 
that may occur from the thyroid remnant 

The technique to be desenbed has been dev el 
oped in this Clinic and is now followed with satis 
faction in dealing with all patients who require 
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secondary operation for the removal of thyroid 
tissue It IS a striking fact that the success of 
many operations particularly those m which the 
srar la v isible after operation is judged b> certain 
people entirely upon the nature of the scar For 
that reason e have found that anything we may 


do to provide an elegant and sightly scar is most 
desiraole As shown in Figure i the first step in 


the operation is to excise the scar of the previous 
operation c have found that considerable tis 
sue may be safely removed without difficulty in 
later pulling the skm together In excising the 
old scar the knife blade is drawn exactly perpen 
dicuUr to the surface of the skin and is made to 
go completely through the skin and fat down to 
the fascia of the muscles o\er the thyroid gland 
It IS quite important that the line of masion 
through the skm shall be distinctly at right angh s 
to the skm so that when the two edges are ap 
proximated they shall lie snugly against one an 
other and thus g ve a good final scar The skin 
flap IS elevated in the usual manner by dissection 
with the knife blade through the area between 
the fascia overlying the ptethyroid muscles and 
the fat of the skm flap Furthermore the skin 
flap may be elevated very considerably by wiping 
it up with a piece of gauze held m the thumb and 
finger A line of cleavage persists for a long time 
following the previous operation and the entire 
flap can be very quickly and very completely 
iped up to the desired height after it has once 
been started 


When the skm flap is elevated it is desirable to 
demonstrate very clearlv on each side of the neck 
the inner border of the sternomastoid muscle ^ 
shown m Figure 2 the sternomastoid is relracleo 
With forceps and the inner border is demonstrate 
by a careful knife dissection In this manner the 
entire muscle may be pulled backv ard 
underlying tissue as shown in Figure 3 l>ep 
beneath the sternomastoid will soon be 
bulgine internal jugular vein which is covered bs 
scar tissue and by the fibers of the sternohyoi 
and thesternothvroid muscles at its lower end aM 
by the omohyoid muscle m the upper ^rt of the 

wound TheomohyoidmuscIeisanexcellentlanQ 

mark It can be quite constantly demonstratea 
beneath the sternomavtoid at the upper end ol the 
incision Very frequentlv weopenonlv one si 
of the neck at a time when we are operating upon 
recurrent hvperthvroidism because we find 1 
these patients as m the patients who are ha^n 
their first thvroid operation that the thyroiae 
tomy must at times be divided into two stage 
This, division of the operation is necessary not 
only because of the sev ere hy perthy roidism wnic 
may be present but also because the 
difficulties are occasionally so great that tn y 
make it inadvisable to do more than hall 01 
operation at a time 

When the sternomastoid muscle his been re 
tracted and the omohyoid demonstrated as 
overlies the internal jugular vein the 
is lifted from the internal jugular 
vein IS carefully dissected throughout its lengtn 
the wound The jugular must also be complete > 
dissected from the side of the thvroid remnan 
asissho nm Figures 4 5 6 Of great assistance 
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Ug 3 hen the steroomastoid IS pulled widely back Tij, 4 \\ ith the sternomastoid retracted the omohyoid 

from the prethjrotd muscles the omohyoid can be clearly is elevated and the superior and lateral surfaces of the 

sen in the upper part of the wound In the depth of the jugular vein disclosed just beneath it 

wound are visible the blue pulsating walls of the internal hig 5 \ double hook, is inserted in the superior pole 

luguiat vein which is lightly covered over by the adherent and the thyroid remnant rotated inward to facilitate dis 
"'^^cles section of the jugular vein 


m this maneuver is the rotation to the midline of 
the thyroid remnant b> a properly placed double 
hook as was suggested by Dr F H Lahe> some 
>ears ago This part of the procedure is essential 
for the demonstration of the internal jugular vem 
and gives the most important landmark m the 
operation (Fig 5) When we know where the in 
ternal jugular vein lies we do not injure the vein 
"e see the lateral border of the thyroid remnant 
know where the parathyroids presumably he 
and we know where the recurrent larvngeal nerve 
IS to be found A great deal of time can justly 
oe spent upon the adequate and careful separation 
of the jugular vein from the lateral surface of the 
thyroid remnant 

As soon as the position of the jugular vein and 
Its relation to the lateral surface of the thyroid 
remnant is established w e are readv to separate 
the prethyroid muscles from the front of the 
gland With the jugular retracted from the rem 
riant of thy roid tissue w ith a special thv roid re 
tractor an Ochsner clamp is insinuated beneath 
the prethyroid muscles on the anterior surface of 
wt remnant as is shown m Figure 7 

When the Ochsner clamp has been pushed through 
o the midline of the neck tw 0 clamps are placed 
on the prethyroid muscles and a transverse in 
oision IS made between them as m a pnmarv 
thyroidectomy The separation of the thyroid 
^uscles from the thyroid remnant is now rela 
Wely easy but is best done m our experience with 
scissor dissection of the dense adhesions between 
ne gland and the muscles As the clamps are 


lifted from the surface of the thyroid remnant it 
IS readily possible to free the under surface of the 
muscles from the gland As the upper segment 
of the prethyroid muscle is raised toward the chin 
a place is generally reached where there has not 
been any previous dissection and there is a definite 
layer of loose areolar tissue which presents itself 
beneath the muscles at the superior thyroid pole 
In this way the entire superior pole is very soon 
directly in view and is marked out very clearly 
To the outside is the internal jugular vein which 
has been retracted from the gland remnant 



Fi 6 The vein is here retracted vith the stemomas- 
toid the outer border of the thj roid remnant is completely 
visible and the prethyroid muscles are ready to be elevated 
from the front of the lobe 
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secondarj operation for the removal of thyroid 
tissue It IS a striking fact that the success of 
man> operations particularlj those in which the 
scar IS visible after operation is judged b) certain 
people entirely upon the nature of the scar For 
that reason we have found that anv thing we ma> 
do to provide an elegant and sightl> scar is most 
desirable As shown in Figure i the hrst step in 
the operation is to excise the scar of the previous 
operation We have found that considerable lis 
ue raa> be safelj removed without difficulty m 
later pulling the skin together In excising the 
old scar the knife blade is drawn exactly perpen 
dicular to the surface of the skm and is made to 
go completely through the skin and fat down to 
the fascia of the muscles over the thyroid gland 
It IS quite important that the line of inasion 
through the skm shall be distinctly at nght angles 
to the skin so that when the two edges are ap 
proxiraated thej shall he snugly against one an 
other and thus gne a good final scar The skin 
nap IS elevated in the u nal manner bv dissection 
vvith the knife blade through the area between 
he fascia overlying the ptethyioid muscles and 
fte fat of the skin flap Furthermore the skin 
flap mav be elevated yetv considerably by wiping 
It up w ith a piece of gause held ,n the thumbed 
finger \ line of cleavage persists for a long time 
follomng the previous operation and the entire 
flap can be v m qu cklj and lery completely 
wiped up to the desired height alter ,t has onti 
been started 



When the skin flap is elevated it is desirable to 
demonstrate very clearly on each side of the neck 
the inner border of the sternomastoid muscle As 
shown in Figure s the sternomastoid is retracted 
with forceps and the inner border is demonstrated 
by a careful knife dissection In this manner the 
entire muscle may be pulled backward from the 
underlying tissue as shown in Figure j Deep 
beneath the sternomastoid will soon be seen the 
bulging internal jugular vein which is covered by 
scar tissue and by the fibers of the sternohvoid 
and the sternothyroid muscles at its lower end and 
by the omohyoid muscle m the upper part of the 
wound The omohv oid muscle js an excellent land 
mark It can be quite constantly demonstrated 
beneath the sternomastoid at the upper end of the 
incision Very frequently we open onh one side 
of the neck at a time w hen w e are operatin upon 
recurrent hyperthyroidism because we find in 
these patients as in the patients who are having 
their first thyroid operation that the thyroidec 
tomy must at times be divided into two stages 
This division of the operation is necessary not 
only because of the severe hy perthy roidism w hich 
may be present but also because the technical 
difficulties are occasionally so great that they 
make it inadvisable to do more than half of the 
operation at a time 

When the sternomastoid muscle has been re 
tracted and the omohyoid demonstrated as it 
overlies the internal jUj,ular vein the omohyoid 
IS lifted from the internal jugular vein and the 
vein IS carefully dissected throughout its length m 
the sound The jugular must also be completely 
dis ected from the side of the thyroid remnants 
as IS shown in Figures 4 5 6 Of great assistance 
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Above are the prethj roid muscles which have just 
been elevated To the inside lies the lar>ngeal 
cartilage and it is almost alwavs possible to vn 
uahze the entire superior thyroid pole of the rem 
nant with its blood supply The muscle o\erl>ing 
the lower portion of the thyroid remnant must 
now be dissected downward Its edge is held by 
an Ochsner clamp and its inferior surface is care 
fully cut away from the thyroid remnant It is 
important that this muscle shall be dissected well 
down the neck until one is able to feel and see its 
attachment to the inner surface of the sternum 
By the adequate section of the prethyroid mus 
cles one may be certain he has a complete evpo 
sure of all the thyTOid remnants After we ha\e 
removed very large thyroid remnants from the 
upper portion of the thyroid gland region we have 
repeatedly noted that there is still a large piece of 
thyroid tissue to be found at the lower pole well 
dow n at the sternal notch Unless the prethyroid 
muscles are dissected downward from the gland 
and freed from the vein it will not be possible to 
see this area Furthermore as these muscles are 
dissected downward to their attachment on the 
inside of the sternum it is noted that there is con 
siderable loose areolar tissue in the midline of 
the neck which overlies the trachea ^Vhen this 
areolar tissue is visible the trachea can be felt 
and m many instances can be seen in the mid 
line of the neck at the sternal notch 
It IS to be seen from what has alreadv beensa d 
that a large part of thyToidectomy in recurrent 


hyperthyroidism is related to the exposure of the 
thyroid remnants Unless a great deal of careful 
attention is paid to the dissection of the jugular 
from the side of the remnant and to the demon 
stratjon of the trachea in the midlme and of the 
supenor pole abov e a safe remov al of the remnant 
of thyroid tissue will not be possible On the other 
hand it is equally true that if all these structures 
are carefully demonstrated before the removal of 
any thyroid tissue is attempted that an adequate 
amount of thyroid tissue can be readilv removed 
m the manner of the usual primary operation 
As is shown m Figure 8 double hooks are placed 
upon the thyroid remnant just as in a primary 
operation At the supenor pole the vessels are 
caught and clamped At the side of the thyroid 
remnants the vein is retracted and sharp clamps 
are pushed into the thyroid tissues Notice in 
Figure 8 that the trachea is very clearly demon 
strated m the midline by the deep reflection of 
the lower segment of muscle Notice that a snap 
IS in such a position over the front of the trachea 
that it separates the isthmus of the gland from 
the trachea and yet is placed so that it v ill not 
endanger any of the tracheal nn^s It is obvious 
from Figure 8 that all the technique of pnmarv 
thyroidectomy can be readily followed An ade 
quate piece of thyroid tissue can be left behind 
and sufficient thyroid tissue can be removed 
Haemorrhage can be completely and readily con 
trolled by the folding over of the thyroid remnant 
after the major portion has been removed or by 
the dissection and ligation of the inferior thv roid 
artery beneath the internal jugular vein and 
carotid artery at the side of the thy roid remnant 
The parathyroid glands which generally he on the 
outer surface of the gland on the lateral and in 
ferior surface of the lobe are protected by leav mg 
tissue in this area whether or not they are visual 
ized The recurrent laryn eal nerve is protected 
as in the usual thyroidectomy by avoidin the 
area in which it runs 

Tlie closure of the wound after the removal of 
thyroid remnants is carried out as in a primary 
thyroidectomy The edge of the thy roid remnant 
can be folded over to the midlme as shown m 
Figure 9 Note that the stitches are so placed 
that they bring the edge up to the thyroid carti 
lage It IS de irable to avoid foldm*' gland tissue 
over to the trachea since it has been our expe 
nence that this may put sufficient pressure on the 
trachea to obstruct it The uncut lateral extension 
of the sternothy roid muscle is extremely useful to 
fold in over the remnants of thyroid tissue to 
obliterate the dead space as well as to control any 
oo e which n, still present This procedure is 
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Msccra, one may find the pvlonc end of the 
stomach in the lower abdomen, movable kid 
ne>s prolapse of the spleen, and ptosis of 
vanows abdominal viscera, without an> symp 
toms whatever 

As a matter of fact people var> as much 
m the position of their internal organs as the> 
do in the position of their external organs If 
a blond man 6 feet tall came to us and said 
that he wanted to be a brunet 5 feet 10 inches 
tail we should think that he was mentallv 
deranged, >et senes of operations have been 
undertaken to restore organs to a supposcdlj 
normal position under the general theQr> that 
there was such a fixed normal position 

It IS in this class of case that the shrewd 
experienced practitioner must separate those 
material things w hich hav e a relationship to 
the complaint from those immaterial things 
which after all concern the emotional and 
psychic Side of the patient s life This problem 
most often arises with female patients who are 
social misfits Some of them can be helped 
but with others the condition is due to cir 
cumstances over which neither the patient nor 
the physician has control Such patients may 
go to the hospital for an operation and im 
prove greatly as the result of rest m bed and 
relief from responsibilities On return home 
after a surgical vacation they are looked after 
uiore carefull) and perhaps have domestic 
fielp temporarily only to relapse when the 
original conditions of life are re established 
It IS m this tjpe of case that the cults have 
their great field 

The 'Wise medical practitioner the family 
friend is the man for the 30b although we 
do not give to his method of handling the 
case thehigh •mounding term of psychology And 
in all conditions the nerv ous and mental reac 
tions of the patient to the disease must be an 
3 l>zed and carefully e\ aluated but they must 
Uot be overestimated \V J Mavo 


THE POTENTIAL MALIGNANCY 
or WARTS AND AIOLES 

N O \ ARIET\ of malignancy is more 
easily prevented than the type which 
has its origin m warts and moles 
The predisposing lesions are superficial and 
therefore always evident The factor of 
irritation the one definitely established fac 
tor m the ctiologv of mahgnancv is inev liable 
IS there for all to see in these tiny growths 
which are always subject to the repeated 
insults minor though they be of scratching 
of the friction of clothing of the trauma of 
towel or comb or brush The prophjlaxis 
complete excision of the causative lesion is 
simple and absolutely sure \et people 
continue to die of the malignancy which 
develops from these lesions or must be sub 
jecled to extensive and mutilating operations 
for Its cure if they are fortunate enough to 
escape with their lives Surely such a situa 
tion IS disheartening proof of the inadequacy 
of our campaign for the control of cancer 
The majority of warts and moles are 
potentially benign lesions and tend to retain 
their benign characteristics regardless of the 
trauma to which they are subjected But a 
small group is potentially malignant and 
under repeated insults not only exhibits its 
malignant properties but sometimes proves 
very rapidly fatal Twenty five cases of this 
sort with 10 deaths were reported m 1904 
b> W W Keen dean of American surgeons 
in a paper read before the American Medical 
Association and isolated instances of the 
same sort have been reported ever since the 
latest a peculiarly striking case because of 
the rapidly fatal outcome b> Rurtz of 
Philadelphia ^ I have personally seen 5 such 
cises within the past 6 years all of them 
ongmatmg from pigmented moles on the sole 
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THE RELATION OF PSYCHIC 
MANIFESTATIONS TO CLINICAL 
INV'ESTIGATION 

P S\CHOLOG\ IS a word widely used 
and often abused In medicine applied 
ps>chology has its place as part of 
clinical in% estigation and is most valuable 
when there has been a previous acquaintance 
with the patient but in diagnosis it must be 
taken in conjunction with the condition of the 
patient Let us not forget that the signs and 
s>mptoms of the patient s disorder meaning 
thereby the things that we can detect with 
our special senses are the most valuable be 
cause the> do not depend on the emotions of 
the patient 

Under proper conditions applied by one 
who has had good medical training p^cho 
logical data ha\ e value but the term psychol 
og\ covers much loose thinking b> men who 
have had little or no clinical trainin'^ 

To ask a senes of questions and then analj ze 
the answers is often a hopeless task unless 
there is m addition material evidence of dis 


ease So frequentl> vve see the ps>cholo ist 
trying to evaluate an illness by an anal>sisof 
immaterial conversations heldwith the patient 
as one would examine the blood orwould seek 
other physical evidence — an attempt to give 
materia! consideration to immaterial phe 
nomena 

The brain of man is an eye brain The 
development of the gray matter of the hemi 
spheres was coincident with the growth of 
vision Ahvay s do w e need to keep m mind in 
diagnostic evaluation whether the evidences 
of disorder are such as can be detected bj our 
special senses or whether they are s>mptoni 
atic complaints or psychic phenomena Care 
ful evaluation is most essential for what we 
ordinarily call the neurasthenic patient 

Great care is necessary before ad\ ismg oper 
ation in a wide range of disorders especially 
those conditions in the abdomen which con 
cern the position of the \ iscera Many opera 
tions which ha\ e had no demonstrable relation 
to the patient s condition have been performed 
for so called ptosis of organs and various 
doubtful abdominal disorders usually with 
temporary relief which is followed by a re 
turn of the symptoms more operations and 
more relief until the sick habit has become 
confirmed 

There seems to be a conv iction m the minds 
of many that the inside anatomy of the human 
body within a small range of deviation has a 
like configuration in all instances yet w e know 
that the position of the abdominal viscera 
vanes greatly in different individuals In the 
routine of examining patients for \ anous con 
dibons which do not concern the abdominal 


no 
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of the foot all of them exhibiting a most 
malignant variety of sarcomatous change 
with widespread metastases and all of them 
seen only when the malignant process was 
so far ad\anced that surgery of any sort was 
impossible 

The type of mole which originates m 
hypertrophy of the papillary layer of the skin 
tends to become carcinomatous but excision 
e\en when malignant changes ha\e occurred 
IS frequently curative On the other hand 
the t>pe of pigmented mole which exhibits 
enlarged and proliferating blood \essels can 
develop not only this varietj of malignanc> 
but also sarcomatous changes of a peculiarly 
uncontrollable and rapidlj fatal character 
The disease exhibits widespread metastases 
and multiple recurrences and surgery is not 
only futile but actually seems to hasten the 
end 

\\e need to remind the public constantly 
and we need to remind ourselves almost as 
often that a mole to quote keen may be 
the match which starts a conflagration 
Some warts and moles are potentially be 


nign some are potentially malignant Some 
subjects who exhibit them are cancer suscept 
ible others are cancer immune But we have 
no way of classifying either the lesions or the 
patients and the only rational course of ac 
tion therefore is to remove all warts and 
moles before they hav e dev eloped their 
possibilities for harm which they can do on 
any portion of the body and at any period of 
life — the fact that they have existed in 
nocuously for years is no guarantee that the> 
will remain harmless It is positively not 
safe to delay removal until they have be^un 
to enlarge or to manifest symptoms Then 
the mischief is already done the potentially 
malignant cljaracteristics have become actual 
ly malignant and attempts at removal fre 
quently serve only further to disseminate the 
disease 

Removal before such a development on the 
other hand is a simple procedure by any 
method and particularly simple by electro 
surgery and m practically roo per cent of all 
cases It IS a procedure which terminates the 
menace forever Urban Maes 





MASTER SURGEONS OF AMERICA 


EDUARD BOECKMANN 

I N the earlj da> s of medicine among the men v, ho ^\ ere educated abroad and 
■SNho brought their learning into the Northwest Dr Bocckmann occupied a 
ver> high place, not onl> as a practitioner of surgerj but as a teacher of the 
profession We learned to know and to love him for his sterling qualities of mind 
and heart It is to such men as Dr Boeckmann and the late Christian Fenger 
that the profession owes a great debt and I have requested that this short biog 
raphy of Dr Boeckmann be written that those of us who knew him may testify 
to his scientific leadership and the younger generation may not forget one of the 
old masters W J Ma\o 


D r EDUARD BOECK^fANN widely known ophthalmologist and gen 
cral surgeon died at Dellwood White Bear Lake Minnesota on August 
8 1927 in his seventy ninth year He was one of the prominent medical 
men of the Northwest and ins notable contributions to medicine and surgery 
with his unselfish devotion to his profession were a source of inspiration to his 
many friends and colleagues 

Dr Boeckmann was born m Totn Noniay March 25, 1849 the youngest 
son of Daniel Peter Boeckmann an officerm the Norwegian Army andEduardina 
Dreirer Boeckmann He received his early education at private schools m Chris 
tiania and entered the University m 1868 He was given his degree of Doctor of 
Medicine cum laude, m 1874 While a student at the University he received the 
Skjeldrup medal for research work on the anatomy physiology and pathology 
of the tonsils After graduating from the University Dr Boeckmann was ap 
pomted assistant at the Lungegaards Hospital for Lepers m Bergen and the 
following year phy sician m charge at St Jorgen s Hospital m the same aty 
In 1882 he was given his Master s Degree in medicine by his alma mater for 
his thesis on “Reratitis Xerotica About this time he made several trips to 
Copenhagen and Utrecht studying ophthalmology with Gnit Hansen Snellen, 
and Donders After two visits to America in 188 and 1885 (at which time he 
practiced his profession in Chicago and m Minnesota) he brought his family 
in 1887 and settled in St Paul where he lived for the remainder of his life 
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He ^\as a pioneer in scientific roediane and laboratory i\ork In the late 
eighties he brought to St Paul his fnend and former associate Dr G A Hansen 
the disco\ erer of the bacillus of leprosy Dr Hansen w orked in his office for o\ er 
a year Laborator> investigations in pathology and bacteriology with the aid 
of a microscope i\ere at that time almost unknown to many members of the 
medical profession ui the Northwest and it may be of interest to note that work 
of this character was sometimes looked upon with suspicion 

Dr Boeckmann s early contributions to medical literature were largely con 
cerned with ophthalmology and were written m his native language Among 
these were papers on The Leprosy of the Eye his own pterygium operation 
and the Treatment of Pannus by Penectomy During the years that followed 
his coming to St Paul he wrote many papers on antisepsis asepsis methods of 
sterilization etc At that time he invented and patented a steam stenlizer which 
was extensively used One of his most important achievements was the per 
fecting of a method for prepanng pyoktamn catgut for ligatures He generously 
turned over the manufacture of this product to the Ramsey County Medical 
Society m which he was deeply interested and the profits from this industry 
constitute the major part of the now considerable fund which is known as the 
Boeckmann Library Budding Fund The Ramsey County Medical Society 
also received from Dr Boeckmann many contnbutions from his own library and 
he was a generous supporter and adviser of the society for many years Hi was 
one of the founders of the Paul MedtcalJournal which after t? years of use 
fulness was turned over to the Minnesota State Medical Association and con 
tinued as Minnesota Medicine It was to the former journal that Dr Boeckmann 
contributed papers on Transverse Inasion in Abdominal Surgery Chronic 
Pancreatitis and on many other subjects 

Dr Boeckmann practiced medicine in all its branches with proficiency and 
skill and contributed many original ideas and procedures to the art and science 
of medicine He often made the statement that he was a country doctor practic 
mg m the city As his patients came from the entire Northwest naturally many 
of them were of Norwegian extraction His clientele was large and various and 
as he made a practice of staying at his office until the last patient was seen it 
was frequently late at night before he finished Owing to his vigorous constitution 
and strength he was able to stand this intense physical and mental strain 

As an ophthalmologist he was a recognized authority as a consultant for not 
only was he familiar with the thought and procedure of yesterday but was 
thoroughly conversant with the ideas and practice of the present Though con 
servative he was ready to accept new methods if his expenence indicated need 
of such innovations Dr Boeckmann held European authority somewhat su 
penor to American but weighed all opimons against his own experience which 
was based on an enormous number of patients and a long period of practice His 
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opinion was recognized as final by his confreres without comment * Dr Bocck 
mannsi>s usuall> ended any argument He was most generous m gning coun 
scl to his colleagues without compensation Man> >oungcr men received much 
needed guidance from him and this advice was giv cn in a gracious and agreeable 
spint He was modest in deportment and undcstrous of pubUcit> Neither env> 
malice, nor covetousness had a place in his makeup He listened kindly and at 
tentivelj to others and gave his own opinion in such a way as to cause no humilia 
tion or rancour Dr Boeckmann was liberal in his views of life and society dis 
pensed chant} wallinglv, and was generous in his estimation of others he was 
not given to unkindly critiasm cither professional!} or otherwise Calm and 
deliberate m all his actionsandspeech he nevertheless was occasional!} anno}ed 
b} what might be considered trifles by others He particularly resented anything 
derogatorj to the land of his birth even if said m jest though his sense of 
humor was acute He delighted m entertaining his fnends and colleagues 

Dr Boeckmann collected a gift of money among Norwegian Americans and 
others for the University of Chnstiama m celebration of its one hundredth an 
niversary The same } car he w as given a degree of Doctor of Philosophy by the 
University and was made a commander of the Order of St Olaf by the king of 
Norwa} During the Spanish American War he serv ed as Major m the Medical 
Corps of the United States Arra> m charge of a division hospital He was one 
of the founders of the Bethesda and St Paul Hospitals The last years of his life 
he was a member of the staff of the Charles T Miller Hospital 

Dr Boeckmann was married in 1875 to Miss Anna Sophia Dorothea Gill 
His wife and four children three daughters and one son survive him Quoting 
from the writing of a fnend m Minnesota Medteuu of September 1927 

Nature had richl} endowed him That robust constitution permitted long 
hours of labor with little rest From his early years to advanced age he worked 
long into the night Frequently m the early morning hours he could be found 
studying scientific literature or m the preparation of medical works Gifted with 
a brilliant mind his faculty for clear and consecutive thought made him the great 
physician that he was His originality tenacity of purpose dogged perseverance 
and independence of thought resulted in attainments for which he was wadel} 
known He v\ as possessed with an indomitable will and pride that w ere his heritage 
His moral courage should be the envy of all men for he feared no one His mti 
mates were few his friendship enduring In defense of a fnend he would stand 
alone if need be for his knowledge of human frailties made him the magnanimous 
spint that know s no creed 

His sincerity none will question he was hon^t to a fault Simple in manner 
and frank in expression he had a rightful repugnance for ostentation and false 
show He repelled the rich and invited the poor He appraised the character 
and not the wealth 

Chanty was his religion What greater virtue hath any man’ 

Egil Boeckmanv 
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He was a pioneer m scientific mediaae and laboratory «ork In the late 
eighties he brought to St Paul his fnend and former associate Dr G A Hansen 
the disco\ erer of the bacillus of leprosy Dr Hansen worked m his office for over 
a year Laboratory investigations in pathology and bacteriology with the aid 
of a microscope were at that time almost unknoivn to many members of the 
medical profession m the Northv/est and it may be of interest to note that work 
of this character was sometimes looked upon with suspicion 

Dr Boeckmaan s ear}} contributions to medica] hterature were }arge}y con 
cerned with ophthalmology and were wntten m his native language Among 
these were papers on The Leprosy of the Eye his own pterygium operation 
and the Treatment of Pannus by Penectomy During the years that followed 
his coming to St Paul he wrote many papers on antisepsis asepsis methods of 
sterilization etc At that time he mveoted and patented a steam sterilizer which 
was extensively used One of his most important achievements was the per 
fectmg of a method for preparing pyoktanm catgut for ligatures He generously 
turned over the manufacture of this product to the Ramsey County Medical 
Society in which he was deeply interested and the profits from this industry 
constitute the major part of the now considerable fund which is known as the 
Boeckmann Library Building Fund The Ramsey County Medical Society 
al 0 received from Dr Boeckmann many contributions from his own library and 
he was a generous supporter and adviser of the society for many years He was 
one of the founders oMhe 5 / Paul Medical Journal which after 17 years of use 
fulness WAS tarcLe<io\ee to the Minnesota. State Medical Association and con 
tmued as Stinncscla Mcdtctne It was to the former journal that Dr Boeckmann 
contributed papers on Transverse Inasion in Abdominal Surgery Chrome 
Pancreatitis and on many other subjects 

Dr Boeckmann practiced mediane in all its branches with proficiency and 
skill and contributed many original ideas and procedures to the art and science 
of mediane He often made the statement that he was a country doctor practic 
ing in the city As his patients came from the entire Northwest naturally many 
of them were of Norwegian extraction His clientele was Urge and vanous and 
as he made a practice of staying at his office until the last patient was seen it 
was frequently late at night before he finished Owing to hts \ igorous constitution 
and strength he was able to stand this intense physical and mental strain 
As an ophthalmologist he was a recognized authority as a consultant for not 
only was he familiar with the thought and procedure of yesterday but was 
thoroughly conversant with the ideas and practice of the present Though con 
servative he was ready to accept new methods if his experience indicated need 
of such innovations Dr Boeckmann held European authority somewhat su 
penor to American but weighed all opinions against his own experience which 
was based on an enormous number of patients and a long period of practice His 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SDRGERT 

ALFRED BROW'S MD F \CS Omajia 


rm SLRGERY OF HENRI DE il’C ignorant la^ surgeons it is fair 

MONDEVILLE to assume that he studied at Montpellier which was 

I T IS friiK r^mori »i, ) i. , . Sit that time thc greatest schooJ m Fraucc Here he 

SaX as on. If it Bpe under the Italian sursmns and became greallj m 

siSlhc 6 ist nMive I' “““'i'^rde pressed by the ideas of Hueo de Lucca Lich acre 

It mat heXt thr.SSf beinfi taught b) his son TljeodotK Iniiot dejioa 
viile s work was havpp dcviUe is first mentioned as physiaan to the King 

he accomolishprf fhp loct f°f I?* before I failip the Fair so he must have gained consderable 

raav be t^at he n-i« reputationbj that time He accompan ed the armies 

and successor Ruv student on their campaigns and there had the opportuaitv 

Mondev^f aLiS /, treated de to irj out the ideas of wound trcatmeThe had 

erSs rather ^ *tom Theodonc m Ita!> Evidently the re 

de ooatoD of npa»K^aii suits pleased him He began to study wound healing 

Regarduie de Moad^viiL^ht andgraduallj evolved definite principles which later 

Sivdf Tt he incorporated m his book Following the death of 

“Se m which Fair in 1314 he became surgeon to his 

be^cen make a marriage successor Louis the Quarreler but by this time was 

vented bv death F’’* Pto^ably relieved from the dut> of accompanymg 

Sdian a «“> «» “* s and wars He apparently 

dent wLld Mtifiliv contemporary stu preferred teach ng He was teaching at Montpellier 
fragmew aofo& * I? ‘0 ‘“^h at th% University of 

dently^what hannlnld ** 1 '* Far ® in 1306 During some of this period he was 

Dr Julius Leonid evidently working on his treatise for he says that m 

de Moidev Ik a i the latm text of 1312 ,n Pans he read the first two chapters of his 

\ caise with the crtif-.hrtrff'^ ^ ^ grry before a large and noble asserablv of medi 

and F Chavannee n?w!h T students and other d stmguished persons 

translated into Frcn/^^^ ^ \lwut 1316 his health began to fad and he tells 

t?StmS ofLlnTt that he will not be able to fin sb 

verc fat too adianc^^ ® h s v ork He made a brave fight but h s progaos s 

unde stand anditb^J*’/ his contempo^ran^ to pxovedcorrectandafterf nishingmostof the^K gf > 
dted fears iSr that P' Jeav ng some of the 

“mLoff/parf f France chapters incomplete 

in practice In fact , De lloadevilk 5 great work was in the treatment 

rducated man than ^ The current method was to enlarge 

reason log callv was fn-t, better aUe to wounds by tear ng them and then filling them with 

treatment Hewassirl:Jirtrfh*^''wF®*^ nhisvound tents putt ng on remedies to promote suppurati n 
vndWidLuv did however and dressing them frequently Along with th s the 

nsat Sa his ideL a«Th st starved until with the nfecton 

S d? Chaul ac " ‘be r cond t on was pitiful The 

me ents uonularized thpm ia wt anaoits belePred also that wounds should heal 

MSn£vdk? nre« '*® ** treatment they must have 

fs S wer Ste? ® Both be and been correct in the r assumption This method did 

HenrideMondevilkwasWA^A v j °ot at all appeal to de SI ndeville and h is most 

ame dfrln thrcarlv 5°?' * says By this treatment more 

;hi teenth century tfbe e peo^e die than arc cur d and the treatment f those 

It kSwn but as mediane b who recover 1 prolon ed up to three months 

t known but as he was a graduate in medicine and the patient is always an invalid 
ztfi 
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T EIE nett tt ell illustrated tett and reference book 
on Diseases of ih Sktn by \ndrctts* is ttorthj 
of a place m the studj of the student or practi 
tioner interested in dermatology and s>'philolog> It 
IS up-to-date and disUnctlv practical 
The book is divided into 36 diopters logically 
and uniquel> arranged as foilons anatom> and 
pb>siologv etiology and patbolog> symptomatol 
ogy and general diagnosis classification and termm 
o’ogj pnnaples of treatment roentgen rav therapv 
supersoft \ ra>s radium therapy ultraviolet light 
surgical diathermy dermatoses due to phjsical 
causes dermato cs due to local chemical imtants 
dermatitis medicamentosa erythema and urticaria 
pnintus and cutaneous neuroses eczema and allied 
wnditions psonasis hchen planus \esicu!ar and 
ouyous affections acncvulgans miscehaneous pyo 
genjc infectious diseases due to fungi tuberculosis 
wtis other diseases due to bacilli sy philis diseases 
due to animal parasilet trophic disturbances dis 
eases of congenital origin benign neoplasms mahg 
neat neoplasms the lymphoblastomas diseases of 
lie skin appendages diseases of the mucous mem 
itanes affections of the cutaneous blood vessels 
of pigmentation and tropical diseases of 

The author a descriptions are for the most part 
concise and clear He has incorporated m every 
papter his OttO evpenence and opinion He has 
iovever given freely of credit where credit is due 
especially as evidenced by the bibhograpfav ai the 
eod of each chapter this cootammg references to 
most of the pertinent literature Although brevity 
a virtue in places this has been practiced to such 
an extent as to make de cnptions less lucid Un 
fortunately as is true with most dermatological 
tettbooks the histopathologj has been someubat 
sighted CiARi. W Fa- ercd 


his book* entitled Cancer of the Lung and Other 
hUraikoractc Tumours Slaunce Davidson has 
given us a timely volume justified by the phvnom 
enal post war increase in the incidence of primary 
neoplasms of the lungs and bronchi Formerly met 
^‘th only rarely these lesions now make up from s 
to 10 per cent of all malignancies Because of this 
fact and because m its different types and stages can 
cer of the lung can simulate practically every other 
chrome pulmonary affection this, excellent exposi 
tion of the subject fills a definite place in rnghsb 
®edical literature the bewk is a practical 

^®*t desitjoed to make readily available the results 
of the extensive statistical pathological and clinical 

5 ES 0 THl Sns A HXIBOOS 1 nmCTTTlO'ft* *'1> TO 
hy ^ S Chat A d. wa V.B M D Fiuladtlrbu »i>d 
“ ^ tt B Saunders Ump y jj 

, Casci t tto Lv Airo OiHEa I*«t»'too»acj Ten -«s By 
U f* y f-lA. MI) BCh (Os ) FRCP Itc d) 

V V f, " dby Arth I HaU M A M D D Sc FR-CP N w 
* k tta. aWoods dC «pa y pj 


work which has been done on the subject it has an 
ample bibliographv and should be valuable to the 
specialist in pulmonary diseases as ttell as to the 
general diagnostician 

The chapter on diagnosis is especially good The 
author stresses the necessity of considenng it in all 
cases and of using ev erv a\ adable aid m establi bing 
the diagnosis Among the e he lists besides the 
roentgenogram bronchography bronchoscopy diag 
nostu. pneuraothoras thoracoscopy and exploratory 
operation 

The section on intrathoracic tumors other than 
cancer is too bnef to be of great value and might 
well have been either omitted or improved 

Jerome Head 

T he laboratory guide by Vicholson* ts intended 
as a vaderaecura for the practitioner who is iso- 
lated from university centers Nevertheless it will 
be of interest to everyone It contains a large 
amount of practical data presented in easilv acces 
siblc form One is impressed with a few rather ua 
usual procedures intended to be short cuts for the 
busy practitioner Ibe section on blood contains 
a good color plate of cells mdudiog vital stained 
reuculocv tes The Pnee Jones curv e is emphasized 
and a homemade halometer is shown The section on 
blood chemistry includes directions for performing 
the usual determinations b\ simplified methods 
There is a good section on biological reactions of the 
blood In the bacteriological ection the typing of 
pneumonia by the unne method is giv en The Fre 
Bjont Smith and Ayer table of differential diagnosis 
of cerebrospinal fiuid findings is mciuded There are 
numerous photographs of unnary sedimenta Basal 
metabolism technique is described These selected 
examples indicate that this book is up to date and 
useful It tt ill be w orth w hile to keep it at hand and 
use It Pact. Stare 


I N search of nett anesthetic methods surgeons are 
codfruntea day after day with new drugs and 
new methods of administration These methods can 
survive only if prolonged clinical tnai nroves tfaeir 
advantages over well recognized methods of m 
halation and local anastheiia In a most timely 
contribution the Surgical Chmc in KieP presents a 
six hundred page monograph on avertm (tnbrom 
methyl alcohol) After so many enthusiastic or 
wholly deprecating articles the impartial cntical 
attitude of this bwk makes it a real coatnbuUoa 
m the history of ansesthesia The chemistry and 
pharmacology of avertm the premedication and 
dosage together with vanous methods of admmis 
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the side of the pelvis and nghtly stresses the avoid 
ance of tension upon the remaining parts and leaving 
them pliable — the danger of prolapse of the cervix or 
vaginal vault has been he believes overestimated 
His emphasis upon this point is one of the most 
valuable lessons in the book 
Under the cellulitis group have been placed all 
non gonorrhoial infections — quite a number of them 
including the puerperal A v cry clear pict ure of them 
IS thus presented 

There are excellent short chapters on genital 
tuberculosis sj'philis and the non specific (common 
b) venereal infections 

The second section deals with tumors of the 
uterus Hts estimate of the comparative value of 
radium and operation in the treatment of utenne 
fibroids — that m the mam radium should be used 
only for nomcn near the menopause with small 
bleeding fibroids and when the health of the 
patient contra indicates operation — seems eminently 
sound Again he urges adequate support without 
tigiditj m dealing with the vaginal vault or cervix 
in the concluding stages of a hjstercctomy 
His chapter on cancer of the cervix is one of the 
best m the book He stresses thorough search 
which may include bisection of the cervix m sus 
pected cases-— cancer of the endocervjx may easily 
be ov erlooked Bleeding u the paramount s> mptom 
in early cancer of the uterus and must be satis 
lactonl) explained before ruling out this senous dis 
wse The author uses radium combined often with 
surgical diathermy except m cancer of the fundus 
m which instance hysterectom> is preferable 
The third section devoted to tumors of the ovary 
15 a simple practical treatment of this subject de 
'oted conspicuously to the differential clinical diag 
the operative management 
The fourth section places before the reader a clear 
picture of the injuries created by childbirth by 
following the course of the child from the beginning 
to the end of labor and pointing out that we may 
not properly think of such injuries merely m terms 
01 displacement of the uterus and a weakening of its 
supports but regard all the tissues involved in the 
process Examination should be directed to all 
injuries rather than to a few of the more commonly 
recognized ones In repair he stresses the value of 
reconstruction of the pelvic tissues without undue 
tension fixation or ngidity In the correction of the 
retrodisplacements the author s usual procedure is 
silk suture of the uterosacral bgaments together with 
Baldy Webster operation and advancement of 
the bladder peritoneum upon the fundus In se 
ecied cases an angle worm reefing of the round 
hgaroents less often a modified Gilliam or Simpson 
operation is used 

There is an excellent detailed illustrated account 
of the operation for prolapse urethrocele and 
oystocele of the authors operations for perineal 
lacerations and rectocele 

In the fifth section are short chapters giving the 
Pdhof the prevalent ideas on dysmenorrhma utenne 
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hsDmorrhagc amenorrhoca the menopause sterility 
and the endocrine disturbances from the gynecolog 
leaf aspect 

The sixth section gives an excellent resume of 
Sampson s work on endometnosis 
Those interested in the now more than ever dis 
cussed question of chronic leucorrhoca wiH be inter 
ested in the background for study given m the 
author s short chapter on the subject In bis own 
investigations of a particular case the husband is 
interviewed and examined in all instances in which 
the leucorrhcea is of an infectious nature 
Genital fistula: are discussed bnefij also backache 
the disturbances of the pelvic veins the physiology 
and pathology of the endometnum and lesions of 
the cervix Gynecologists arc indebted to Dr Curtis 
for callmg attention to the frequent occurrence of 
cervical stricture and the r6Ie that it plajs m pelvic 
pathology Just as we have learned to recognize 
that hxrtorrhage after menopause is almost always 
diagnostic of uterine cancer we may with equal 
assurance state that the otherwise inexplicable sud 
den appearance of profuse vaginal dist^arge in a 
woman well beyond the menopause is pathogno 
momc evidence of cervical stricture 
The volume is comparatively short the bibliog 
raphy has been well selected the English dear and 
conase and the book as a whole well worthy of this 
master gynecologist To say that Tom Jones and 
Mary Dixon have furnished the illustrations means 
that nothing finer could be produced 

J?rc;r4Rn J5 Siunr 


T he vsork on Dosege Tables for Roentgen Therapy^ 
IS translated from the second German edition 
with tho object of assisting the practical radi 
ologist to estimate dosages without being obliged to 
go through the tedious physical mensuration and cal 
eolations necessary for the academically accurate 
measurements demanded by the physiast The 
practical results obtainable by the dosage tables 
given in this little work are perfectly reliable within 
reasonable limits Of course these dosages relate to 
the physical quantities As the author explains 
whatever stress is placed on biological factors we 
must always recall that the biological effect of the 
\ ray can be ascertained only quantitatively by 
using physical constants These tables have proved 
very useful to all radiologists engaged m radio 
therapy James T Case 


T hough the literature on solid tumors of the 
ovanes is very extensive there has been since 
igio no monographic treatise on this subject 
except perhaps m the most recent large handbooks 
such as Biology and Pathology of Woman by Halban 
and De Mora s book * therefore is a highly 

acceptable offering It is based on 24. cases which 
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tration the cotnbinatioa With Other anscstbctics tlie 
coacentratiOQ ol the soJutioa and jts absorption the 
course oJ a normal aaa?sthcs!a the uotonard ^ects 
dunng and after narcosts and their pretestioa the 
death reports and their enlical anal>s« and finally 
the present indications and contra indicatioss of 
this method are the most important chapters 
U hat IS perhaps most lastructn e to the Araencaa 
reader are the methods of arriving at a proper 
dosage the proper organizatioa of the persouRri for 
sych an anesthetic and the interesting contnbu 
tions to the absorption of avertin from the lower end 
of the colon Professor Ansebuetz and his cojlabo 
rators do not know Vihether this method is going 
to survive or not whether it is going to be hmited 
to certain opetatioas or whether it will be dis 
carded as has the scopolamine twilight sleep Never 
thcless they have done more than anybody else 
so far to stabilize the method Their statistics and 
conclusions are based on the analv&is of over three 
hundred thousand anaisthesias The bibliography 
IS complete up to the early months of 1930 The 
style IS unusually clear and concise The book, w a 
very important contribution to surgical progress 
G DE Takats 


^IfE preface of Benthins<;>««rfff gcalDtazt n * 
opens with a veiled apoIog> Such a beginning is 
psyehoiugicatly unsound Moreover the author re 
qai es no justification To be sure the mod cal 
student would not read a special work of 350 large 
pages nor would tbe general practitioaer acquire it 
save the exceptional one who has the urge toward 
self improvement But there u a very definite need 
for just such a book for the younger generation of 
gynecologists those who are stiU serv’ing tbeir sp 
pteoticeshsp or have only recently started their own 
practice and even older and more evpenenced men 
will find much of value and inietest in this work of a 
careful and yud cious observer 
A subject of this sort hardly lends itself to detailed 
reviewing jet one cannot refraia from pointing out 
some of the statements which seem particularly new 
or praisewoithj While the genital findings are 
obviously the starting point in making a diagnosis 
the interrelations between the reproductive organs 
and the cnti e organism are so numerous and sig 
nificant that the whole personality of the patient 
assumes great rapo Uacc Hasty diagnosis may 
lead to faulty indications for therapy ami often 
more than one etamination 13 aced^ to clear up 
the situation If »e stop to coasidw how often 
operations are performed on the strength of m 
p e Sion rathe than d s s we must needs feel 
in agreement with the author Wc must slsa under 
score his warning against the traditional iise of the 
utenne sound as a diagnostic aid and agree with 
him that the practical value of salpingography is 
infenot to that of tubal insufflation Ihe cHaptinr 


oa the diagnosis of beginmog general penlomtis 
which is as difficult as it Js easy la advanced pento 
nitis was to me cf particular interest Among tie 
vstnous diagnostic signs and symptoms desenbed 
the author lays particular stress on the dryness of 
tbe tongue d the edg s of the tongue are drj oce 
hardly needs to seek further One might however 
question the propriety of panctunng the abdominal 
wall a procedure which be recommends though he 
JS aware of the objections that have been made As 
a final means of arrmng at a diagnosis he proposes 
evploratory bparotomy It is an heroic step 
but It JS better to open tbe abdometi once unneces 
sanly rather than to have caused irreparable harm 
by undue delay 

\\ b(dlj admirable and acceptable are the d sens 
sions on the diCetential diagnosis between hjdro 
salpinx and pyosalpinx and between tubal p eg 
nan^ and other affections of the adneta A ve > 
good chapter too is the one on diagnosis during 
operation In fact the book is fat from being a dry 
enumeration of signs and symptoms It is written 
jn a pleasing style simple enough to render itsstudj 
easy to American readers enlivened by many very 
bnef petiinent case reports supplied with tor go i 
charts and lilustrations and above all beautified 
by 48 plates of truly excellent pictures in natural 
colors The publ shers deserve cororoeadatiott for 
bnnging out this book with its atteactive make up 
at a very reasonable cost Gsokoe GcctsoitA 


KTOT since Howard Kelly published his first 
■A ’ gynecology has a book dealing i itb this 
specially appeared which so closely reSects Ihfi 
vienpouit and the practice of its author as does 
Curtis T ilbo kojCynet hgy His personal opinions 
and ideas based upon a neb cluucal expe lence ana 
bis own CTtensive and painstakiog invcstigatrons 
and his judicious comment upon what has been done 
by others may be found all through the volume and 
give great value to a work which may well be con 
sider^ an outstanding contnbuUon to the gjne 
colog)’ of tbe period The student will fnd ^ 
very dependable textbook dealing with most of the 
proWms encountered in practice today To the ex 
peneaced gynecologist it is a monograph which be 
widtead with absorbing interest since it comes ftora 
a CO worker whose opimons are most highly esteemed 
and respected 

The first section is devoted to the infections 
Under gonorrheea the author emphasi es the ha ro 
fulness as a rule of active treatmeal of fresh jn 
fccUons the self limited nature of salpngJtis the 
factor o-f re infecUon as a cause of repeated attacks 
and conservation in deal ng with such les ofis 
Operations should be done largely to remove the 
pe maous results of such infections rather than the 
infect on itself At operation whethe a total or 
partial hjste ectomy is done in add lion to a 
ahHngectomj the autho plac s the ovaries t vara 
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SURGERY GYNECOLOGY AND OBSTETRICS 


have been studied vef> thoroughly both from the 
pathological and clinical aspects Anatomically the 
tumors are divided into four categories connective 
t ssue (’fibroma sarcoma endothelioma) epitheh^ 
(caranoma chono epithelioma foUiculoma wolff an 
ducts tumors etc ) metastatic (Knikenberg tumor 
secondary caranoma) and beterotopic (teratoma 
struma hjpernepbroma) This first part of the book 
contains 15 plates tvitb pictures of the gross spect 
mens and photomicrographs 
The second part deals with the symptoms com 
plications diagnosis and differential diagnosis 
surgical and ri^tological treatment the operative 
mortahtj and the fnal results Throughout the 
book a -very conscientious study oi the Ltemture of 
the world is in evidence The diagnosis of a solid 
tumor of the ovary can be made without much 
diffculty in most cases but the exact nature of such 
a tumor can as a rule be determined only at 
operation or on histological examination Of the 
authors 24 patients 22 were operated on 6 by 
h>ste ectomy lo by unilateral 4 by bilateral 
oophorectomy There was no operative mortalit> 
but the late results were less satisfactory for only 9 
women were abve at penoda ranging from i month 
to 6 years after operation respectiv ely A study of 
the literature particularly that emanating from 
German sources indicates that in malignant tumors 
of the ovanes which form the bulk of solid ova 
nan new growths postoperative radiotherapy im 
p oves the final results This book is a very concise 
and complete survey of the subject 

Gcoaoe CstuiOBs 


'TN the preface of bis book on Physical D aines * 

Dr Lime states that he consented to revise 
Dr Rose s book provided he could rearrange and 
rennte the subject matter as seemed necessary to 
carry out his own ideas This he has done by an 
entire rearrangement of the subject matter which 
has been divided into parts 

Part I consists first of an excellent d scussion of 
clinical anatomy and physiology The nonn^ 
phvsical signs are discussed and each method of 
etamination in its enti ety is covered before pro 
ceedmg to the nett method This means that the 
divisions of inspection palpation percussion and 
auscultation are covered with regard to the whole 
body rather than the usual one of covering each 
system From a pedagogic new this appears 
logical Added to the description of the normal 
phTCical find ngs is suffiaent patfaolo ical di cus^o 
to bring out the relationship of the two There are 
also chapters upon the polj'graph and dectio 
card og aph covenng the essential facts as also one 
upon the use of the V cay m physical diagnosis 

Part II consists of the application of physical 
diagnosis to disease 

The book is well wi tten and should be oi value to 
the practitioner and student Dov C Sonov 
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TN this latest edition Ope aim Gyn co!os)p by the 
* two Dts Crossen has attained the rank of a 
masterpiece It is eminently fitting that so 
splendid a work m a special field which was literall) 
onginated and developed by American pioneers 
should be the product of Amencan gynecologists 

The preface to this the fourth edition 3 cross 
section of the mental processes and attitude of the 
senior author is a sufficient explanation of the out 
standing position held by this text 

In spite of the very great number of titles sub 
titles and further subdivisions in each major 
chapter the whole is so well systematued with 
suitable chapter content outlines and general index 
that each detailed description is readily accessible 
The inclusion of the author s preferences m tb s as 
in the previous edition must be of real value to those 
for wbom the book must take the place of a senior 
considtant in making the choice of ope ative 
procedure 

The techniques described for linear caute izat on 
of the cervix fail to make clear that the average 
lesion can be completely treated 10 one office session 
by means of a long wire loop for the canal and a fine 
knife edge loop for the radial treatment of the cervix 
Likewise the desirability of removing &Ii mucus 
first using strong bicarbonate solution or carotd 
powder followed by adrenalin for hsmostasis if 
necessary 

Diagnostic curettage in the nan pregnant utem 
must be preceded by dilatation for which the author 
recommends the Goodell or sim iar power dilators 
earned to i s or 2 centimeter dilatation Mention 
should be made of the great advantage 0! the 
graduated snub nosed Hegar set of dilators curved 
metal cylinders ranging b> 0 j millimeters from e 
mill meters lo 20 millimeters A maximum si« of 15 
millimeters is ample for diagnostic use and increased 
dilatation with any instrument in the non pregnant 
uterus must result in more or less severe spl tting of 
the cervix 


The operative treatment of all types of abortion s 
omitted The frequency of its occurrence the t e 
meadous morbidity and mortality inadent to this 
condition make it imperative to emphasize in such a 
text as this the surgical prinaples involved chief of 
which 13 digital exploration and separation of con 
ception tests with the avoidance of the curette 
Among inhalation anaesthetics ethylene oxygen 
which is far superior to nitrous oxide oxygen m got 
have been included since the technique of adminis 
trat on has been developed to a degree of safety f om 
explosiveness that places it on a par with other m 
halation ansesthet cs For the sake of nternat onai 
comity the selection of cases illustrative of the 
medico legal aspect of foreign bodies left m the ab 
doToen could very well have been hinited to Amencan 
examples for which the files of the J i I oi the 
Am lean Mei col Aj eta! n could serve as an 
abuadznt source Joseph 1 / Bvea 
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open to tl\e sun would be sought Ncarbj would 
he a spring a pool and running water, where 
the lU one could slake his thirst and bathe his 
bod\ ^Vhen his fever had subsided and his lU 
ness had passed and the refreshed stranger was 
on his wa> he would look back to his tcmporar> 
refuge tell his companions of his soiourn there 
and 0! his recovery It became the first hospital 
a place of healing a pool of Belhesda 
Hospitals had their beginnings when the warnor 
of old fell from the ranks wounded or exhausted 
and was cared for m some secluded glen b> those 
of his fellows who were less sev erclv stricken they 
bound up his wounds quenched his thirst and 
gave him food Hospitals had their beginnings 
when the pyramids were being built and the 
master workmen were stricken or injured There 
on the banks of the Nile protected from the sun 
of the desert by the shade of a hut, they were re 
stored to strength 

Hospitals had their beginnings when the chil 
dren of Israel fled from Egypt and their followers 
lell by the wayside m their weary trek and when 
in their illness they were nursed back to health 
in the protection of a friendly rock, or were buried 
by unselfish hands Hospitals bad their begin 
nmgs m the dwellings around and about Jerusa 
lem when Christ healed the sick Thev had theit 
beginnings m the monasteries of the catW Chris 
tian days and later in the rooms provided for the 
poor and the sick by the Bishops 

The Modern Hospit \l 
We of this country and out neighhots Vo the 
north the Canadians have done much to develop 
the practical hospital for men and women of 
whatever class When we speak of medical service 
in hospitals the question of rank should not be a 
consideration People in hospitals are individuals 
Without property except that they have a bed 
to rest upon a blanket to cover them a light shift 
to conceal their nakedness They are Tike the 
^ewborn babe Therefore \vt and the Canadians 
do not segregate according to rink We have 
general hospitals where rich and poor alike may 
tnedical service and where the member^ 
^ ^’^cdical profession can conveniently and 
thriftily care for all of their patients under one 
give each and all of them the advantage 
01 the same management the same apparatus the 
samp nur es orderlies etc 
Many of you may not realize that m the older 
^untries century old traditions obtain and that 
their great hospital'^ art available exclusively to 
the poor These traditions were built up when 
ospitals were a refuge for the poor when medical 


and surgical treatment was confined exclusively 
to emergencies and before elective medicine and 
surgery had developed to the present proportions 
Concurrently with the advent of modern surgerv 
medicine and obstetrics nursing homes were 
established to care for the well to do patients or 
their homes were transformed at great expense 
and trouble into substitutes for hospitals The 
King a member of Parliament or a cabinet mm 
ister of Great Britain could not legally become a 
patient m St Bartholomew s or Guy s Hospital of 
London where every modern hospital facihtv is 
available to the poor 

Fifteen years ago the American College of Sur 
geons undertool the survey and betterment of 
hospitals It was a stupendous task To insure 
effective work it was necessary to devise a stand 
ard ihit would meet the criticism and secure the 
acceptance of hundreds of independent hospitals 
Thus a minimum standard was formulated rather 
than an ideal one Two years of study of com 
pansons and of adjustments of hospital conduct 
were necessary before the present Minimum 
Standard was announced It has stood the test 
of time and cnucism for fourteen years and it 
has stimulated the adoption of an tdeal standard 
Most of you are familiar with the story of the 
application of this standard 5 ear after year since 
1918 The College engaged the services of gradu 
ate physicians who visited the hospitals of the 
United States and Canada and made personal 
surveys hach year the College announces the 
hospitals that have warranted its approval Dr 
Malcolm T MacFachern vs the associate director 
m charge of Hospital Standardization 
At the annual meeting in 1930 the College pre 
sented a summary of the thirteenth survey as 
follows 

I HospiUilsof 100 beds and over 

Surveyed r 433 

TuUy approved r 

Conditionally approved 62 

rotaltuUv and condiUonalW approved 1 334 

Total percentage fully and conditionally 

approred 93 1 

* Hospitals of so to too beds 

Surveyed 1001 

FuUy approved 48 

Conditionally approved 114 

Total fully and conditionally approved 596 

Total percentage fully and conditionally ap- 
proved S9 S 

3 Ho pitals of 25 to 50 beds 

Surveyed 730 

fully approved S 

Conditionally approved 51 

Ibta! fully and conditionally approved 133 

Total percentage fully and conditionally ap- 
proved 18 2 
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ult t G 1 Affi 

I T 15 inspiring for a modern \ anV.ee to be »n 
vitcd to the Carolmas Carolinians frornthe 
beginning of our country and long before 
have done their own thinking anti in our fight for 
independence their thinking was backed by an 
action that made them influential m that group 
of thirteen of which thej were a part At all 
times their culture their social prodivaties and 
their educational ambition has placed them, m a 
class by themselves m this Empire of the South 
Particularly am I glad to be a guest of North 
Carolina where hve a group of m> most valued 
friends One of jour greatest surgeons was a 
tower of strength to me in the organization of the 
General Medical Board of the Council of National 
Defense during the Great War— Dr Hubert A 
Povster 

One more friend a neighbor of yours who has 
surprised us and honored «« fay his presence this 
evening I cannot refrain from mentioning — Mr 
Joacphus Darnels For nearly two years I was 
associated with him in the meetings of the Council 
of National Defense We found him to be (I 
quote from m> Diary) a keen quiet man who at 
tended stncily to nis own business and whose 
most proraiBEnt personal characteristic was his 
very great modesty He quickly without ap 
parent eSort won his way into our inner recesses 
and he was early counted as someone to lie to as 
a real insnd and whom one would always find a 
willing and sympathetic counselor 
His opinions were pointedly and clearly staled 
and of course without any appearance of emter 
rassment And in accomplisnmcnts he was a past 
master His department was driven by him m 
stead of the reverse He had the training of a 
newspaper editor and manager—the paper was 
always out on time and distnbuted before roost 
people were up 

In our important discussions when depart 
mental activities were being considered Jand las 
work was brought forward we soon learaed to 


C<^ ( fS fco 

say We don t have to bother with that It 
pertains to Secretary Daniels department 
His modesty his great accomplishments his 
broad vision and his defense of principles won our 
admiration And when the final history of the 
Great \\ ar is written Josephus Darnels will be re 
corded as outstanding among our great Secre 
fanes of the Uruted States Navy 
Secretary of \\ ar JsewtonD Baker whom we 
all also admired wasknowTiaslhe htUe giant 
and Secretary Daniels in distinction was affec 
Honately dubbed the silent giant 

Jasres BucnvNvw Duke 
A nd now wc come to look upon the work o( 
another North Carolinian — to \ lew its far reach 
mgimmensitv to admire and to applaud 
"James Buchanan Duke was weU named By 
his vision he has proved that he was not onJ> » 
Duke but a sovereign— an accomplisher of things 
a servant of mankind Here about U3 is the m 
dence tn subatantiaf beautv of his vision and his 
practical philosophv Irresistibly the indicator of 
the medical center is moving toward the South 
And the enviable standard of your hospitals will 
be further enhanced if full advantage is taken of 
existing opportunity 

AUirf the money in the world however will 
create a great medical center It requited the 
activity of the Big Four of Hopkins — Welch 
Halsted Kelly and Osier — to place that institu 
Uon on the map Here we have a like faeginnic 
with W S Rankin and Wiiburt C Davisonwhose 
r«ponsibihty is stupendous 

Beginning or Hospitals 
Hospitals had their beginnings in the earliest 
days when the shade of the lo«v wall or the tree 
by the roadside was utilized by the wayfarer and 
It was here that the worker or the pilgrim stopwd 
exhausted m his illness and was cared for by ms 
companions If it were cold the protected, cave 
2 
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HEALTH INVENTORIUM 


THE REQUXREMEVTS 

The hospital should furntbh an ctamining 
room or rooms to which anv legalized prac 
titioner (nho is a member in good standing of 
the \mencan Medical Association and of his 
respecti\e count> medical socictv of the 
Canadian Medical Association and its sub 
sidiarj branches or similar medical organiza 
tions m the South and Central \mencan 
Republics nho accept the advice of the 
American College of Surgeons) mav bring a 
patient for examination 

The hospital should furnish to the prac 
titioner ever> facility m the na> of aids con 
sultants when necessary laboratory tests etc 
as wiU insure a comprehensive audit of his 
patients condition The charge for the re 
qmred laboratory tests should be nominal 
and the maximum not to exceed actual cost 
There should be no charge for the use of the 
examiiung room The physician should render 
to the patient (if he is able to pay) a bill 


covering the fee for the etamination and 
where there is a charge for laboratorj serv 
ices he should be responsible to the hospital 
for Its paj ment 

?VFEGUARDS 

1 To insure protection to the practitioner 
no hospital should accord these facilities to 
any individual who is not accompanied bv his 
or her doctor or who does not earn a letter 
from his or her doctor m which certain serv 
ices arc requested 

2 An individual who applies for an ex 
amination and who has no ph>staan should 
be referred to a duJ> appointed distinterested 
committee consisting of a representative or 
representatives of the local medical 5ociet> 
and the standardized hospitals of the com 
inunit> and this committee should advise the 
patient in the selection of a ph\ sician 

3 Each hospital volunteering to establish 
such facilities will be accredited as c inducting 
a Health inventormm 


prehenswe machine, or he is outclassed by a com 
bmation of time servers 
Most of the qualified practitioners who gradu 
ated m medicine within the hst thirty years re 
<^68ree of M D from Class A medical 
schools affiliated with endowed universities of the 
United States or Canada The> served one or two 
internes in approved hospitals and their 
study and tiaimng were not confined to one spe 
ciuty but embodied all branches of medicine 
Upon graduation the> are confronted with the 
decKion to acceptor refuse attractiv e positions — 
ready made service as salaned aids in the field of 
public health or in philanthropic foundations as 
lull time aids or assistants in endowed dispen 
saries or unnersitj climes as health adnunis 
trators of hospitals or private health organiza 
tio^ as professional guides in publicity of health 
guilds or charitable organizations or po^ibly as 
inedical or surgical admimstrators of industrial 
plants Organizations of this tvpe and others too 
numerous to mention offer an immediate fixed 
salapr and furnish offices with willing aids who 
Will lend dignity to the positions Alluxmglv these 
inducenients are urged for con'^ideration 
, “ Uie young graduates resist the temptation of 
attractive salaried positions they are 
aware of the obvious fact th it ev en though they 
possess the necessary training they catmot 
ptoucient in all branches of scientific mediane 


without suitable apparatus and laboratory facili 
ties To maintain their independence where 
could the> receive such aid to Utter advantage 
than m an approv ed hospital? 

A solution of the independent practitioners 
problems rev eals an added function for the com 
munity hospitals that are supported by private 
and public funds It reveals the fact that the 
hospital has all the requirements m laboratories 
scientific apparatus and trained technicians and 
medical aids that are the boast of the most ap 
proved diagnostic clinic Hence the College has 
suggested to the approv ed hospitals that thej ex 
tend their diagnostic facilities to independent 
qualified practitioners) of scientific medicmc 
trough a department to be known as a Health 
Inventorium (Approximately forty per cent of 
the independent familj doctors of the United 
States* and Canada are already members of hos 
pital staffs The remaining sixty per cent should 
have the facilities of a Health Inventonum ) 

And v/hat hospital would suffer professionallv 
financially or scientifically by extending tie 
privilege of a diagnostic clinic to every modernly 
educated doutor? What community of people 
would not be benefited by this extension of hos 
pital privileges to their own family doctor? And 
of the greatest importance, what other method can 
be devised that will save the independent medical 
practitioner from extinction and our profession 




SURGER\ GYNECOLOGY AND OBSTETRICS 


JIINIMUM STANDARD TOR ItOSPITALb 


That p*!) icians and surgeons privileged 
to practice in the hospital be organ> ed as a 
iefinite -Troup or staff Such organization has 
noth ng to do vvitb the riuestion as to whether 
the hosfita} IS open or closed nor need it 
affect tie var ous existing types o! staff 
organization The lord stajf is here denned as 
the group of doctors who practice in the hos 
pital lacla ivc of all groups such as the regu 
iar staff the % asting staff and the asso 
tiate staff 

? That membership upon the staff be re 
tricted to pny icians and surgeons who are 
(a> SuU graduates o5 medic ne in good standing 
and leg y licensed to practice in tneir rcspec 
t» estates or proMjices {b; competent m their 
rtspeeme tie\d5 and fcl worthy in character 
and m matters of proiessional ethics that m 
li- s latter connection the practice of the 
Jivision of fees under any guise whatever be 
prohibited 

3 That the staff imitate and with the ap 
proval of the govenung board of the hospital 
adopt rules regulations and policies gosern 
mg the protesaicmal v otk of the hospital that 
these rule regulations and policies specifl 
caU> p ovide 

(a) That staff meetings be hell at least 

OR e each month (In large hospitals de 


partments may choose to meet separately 1 
<bl That the staff tcvie and analyze at 
regular inter\ aU their dinical experience la 
the various departments of the hospital 
such as medicine surg rv obstetrics and 
the ether specialties the clinical record of 
patients free and paj to be the basis for 
such rcvie v and analysis 

4 That accurate and complete records be 
written for all patients and bled jn an ac cs 
sible manner la the hospital — a complete case 
record being one which ladudes identification 
dila complaint personal and family history 
history of present illness physical c’camioa 
tion sp aal examinations such as consults 
tions dinical laboratory \ ray and other et 
aminatioTss pro/isional or working diasncsis 
medical or surgical treatment grossandm era 
scopical pathological findings progress notes 
final diagnosis cooditios on discharge follow 
up awd m case of death autopsy findings 

5 That diagnostic and therapeutic facih 
ties under competent supervision be available 
for the study diagnosis and treatment of 
patients these to include at least (a) a clinical 
laboratory prov idmg vhemica! bacteriolog cal 
serological and pathological services (b) an 
\ ray department providing cadtogtaphic ard 
fluoro copic services 


Go erntn nt hosp ta.1 
(a) Army 

Survey d 
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5 Other Ciuntnes 

Twenty £ h p tals f other cou tn s ha fa m 
awarded f U appro al and ar d dtfi m tb fast 


of Approved Hosp tals lor tjjo (Australia Cb a 
F awe fvewfoundland fvew Zea’a d and fani 
guay) 


Total fully appro d * 

Total cood tioniily appro cd 
T tai fully and coad t onal > appro ed * 9"3 

Total n t appro ed r 

Total s rreyed 3 ^^4 


The Modei Hospital 
May I now suggest to this Duke Foundation 
which has ac epted the hospital leadership m 
these two commonwealths an amplification of its 
program vhjch will consider the estabhshrrent 
and conduct of hospitals with mote far reaching 
activities than those vommonlj performed b> our 
pre ent approved institutions The profession of 
scientific mcdiane with the modem demand upon 
jt lor varied and t-crtly scientific equipment and 
skilled meiical aids and techmaans, is rapidlj 
losing Its position of power and independence 
The pubh IS confused The family adviser— 
the family doctor — m many communities i diffi 
cult to find If occasionally he is discovered it is 
aKiacent that he has become the head of a com 





AMERICAN COLLEGE OF SURGEONS 


I2S 


HEALTH INVENTORIUM 


THE REQUIREMENTS 

The hospital should furnish an CTarairung 
room or rooms to which any legalued prac 
titioner (who is a member in good standing of 
the American Medical Association and of his 
respective countv medical society of the 
Canadian Medical Association and its sub 
sidiarj branches or similar medical organiza 
tions in the South and Central American 
Republics who accept the advice of the 
American College of Surgeons) may bring a 
patient for examination 

The hospital should furnish to the prac 
titioner e\erj facility in the way of aids con 
sultants when necessary laboratory tests etc 
as will insure a comprehensive audit of his 
patient s condition The charge for the re 
qmred laboratory tests should be nominal 
and the maximum not to exceed actual cost 
There should be no charge the use of the 
examining room The phy sician should render 
to the patient (if he is able to pay) a bill 


covering the fee for the examination and 
where there is a charge for laboratory serv 
ices he should be responsible to the hospital 
for Its payment 

SAFEGUARDS 

1 To insure protection to the practitioner 
no hospital should accord these facilities to 
any individual who is not accompanied bv his 
or her doctor or who does not carry a letter 
from his or her doctor in which certain serv 
ices are requested 

2 An individual who applies for an ex 
amination and who has no physician should 
be referred to a duly appointed distinterested 
committee consisting of a representative or 
representatives of the local medical society 
and the standardized hospitals of the com 
munitv and this committee should advise the 
patient m the selection of a physician 

3 Each hospital volunteering to establish 
such facilities will be accredited as conducting 
a Health Inventonum 


prehensive machine or he is outclassed b> a com 
bmation of time servers 
Most of the qualified practitioners who gradu 
ated m medicine within the last thirty years re 
ceived the degree of M D from Class A medical 
schools affiliated with endowed univ crsities of the 
United States or Canada They served one or two 
years as internes in approved hospitals and their 
study and training were not confined to one spe 
ciajty but embodied all branches of medicine 
Upon graduation they are confronted with the 
decision to accept or refuse attractive positions — 
ready made service as salaried aids in the field of 
public health or in philanthropic foundations as 
lull time aids or assistants in endowed dispen 
saries or university dimes, as health adrnims 
trators of hospitals or private health orgamza 
tions as professional guides in publicity of health 
guilds or charitable organizations or possibly as 
^edical or surgical administrators of industrial 
plants Organizations of this type and others too 
uumerous to mention offer an immediate fixed 
salary and furnish offices with willing aids who 
Will lend dignity to the positions Alluringly these 
^^“^^^aients are urged for consideration 
, “s young graduates resist the temptation of 
wese attractive salaried positions they are 
Ware of the obvious fact that even though th^ 
possess the necessary traimng they caftnot be 
proficient in all branches of saentific medicine 


without suitable apparatus and laboratory facili 
ties To maintain their independence where 
could they receive such aid to better advantage 
than m an approved hospital? 

A solution of the independent practitioners 
problems reveals an added function for the com 
munity hospitals that are supported by private 
and public funds It reveals the fact that the 
hospital has all the requirements m laboratories 
scientific apparatus and trained techmcians and 
medical aids that are the boast of the most ap 
proved diagnostic clinic Hence the College has 
suggested to the approved hospitals that they ex 
tend their diagnostic facilities to independent 
quahfied practitioners of scientific medicine 
through a department to be known as a Health 
Inventonum (Approximately forty per cent of 
the independent family doctors of the United 
States and Canada are already members of hos 
pital staffs The remaining sixty per cent should 
have the faalities of a Health Inventonum ) 

And what hospital would suffer professionally 
financially or scientifically by extending the 
privilege of a diagnostic clinic to ev ery modernly 
educated doctor? What community of people 
would not be benefited by this extension of hos 
pital privileges to their own family doctor? And 
of the greatest wiportance what other method can 
be devised that will save the independent medical 
practitioner from extinction and our profession 
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SURGERY G\NECOLOGY AND OBSTETRICS 


MINIMUM STANDARD FOR HOSPITALS 


1 That phj sicians and surgeons ptjvjltged 
to practice in the hospital be organiaed as a 
definite group or staff Such organization has 
noth ng to do v.ith the question as to ahether 
the hospital is open or dosed nor need it 
affect the various existing tjpes of staff 
organization The ivord sta_ff is here deffoed as 
the group of doctors t\ho practice m the hos 
pital inclusive of all groups such as the regu 
iar staff the \ isiting staff and the asso 
ciate staff 

That membership upon the staff be re 
stncted to phvsicians and surgeons tpho ate 
(a) full graduates of med cine in good standing 
and legally licensed to practice in their tespec 
live states or provinces (b) competent in their 
respective fields and (c) worthy in character 
and in matters of professional ethics that m 
this latter connection the practice of the 
d MS on of fees under any guise whatever be 
prohibited 

i That the staff initiate and with the ap 
proval of the governing board of the hospital 
adopt rules regulations and pobaes govern 
ing the professional work of the hospital that 
these rules regulations and policies speafi 
caliy provide 

(a) That staff meetings be held at least 
once each month (In Targe hospitab dc 


partments may choose to meet separately ) 
0 >) That the staff review and analyze at 
regular intervals their clinical experience in 
the various departments of the hospital 
sudh as medicine surgery obstetrics and 
the other speaalties the chiucal records of 
patients free and pay to be the basis for 
such review and anaUsis 

4 That accurate and complete records be 
wntten for ail patients and Sled in an acces 
siblc manner m the hospital — a complete case 
record being one which includes identification 
data complaint personal and family history 
history of present illness physical examina 
tion ^cial examinations such as consulta 
tiocs cl meal laboratory \ ray and other ex 
aminations provis anal Or working d agnosis 
medicalor surgical treatment gross and micro 
scopical pathological findings progress notes 
final diagnosis condition on discharge follow 
up and ID case of death autopsy find ngs 

5 That diagnostic and therapeutic facil 
ties under competent supervision be available 
for the study diagnosis and treatment of 
patients these to louude at least (a) a clinical 
iaborator}' prov iding chemica! bacteriological 
serological and pathological services (b) an 
\ ray department providing radiographic and 
fluoroscopic services 


Goveraineat bo p tals 
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unt Soldi rs 
Survey d 
FuHy app o d 
r c ntag i Uy pp ed 


S 

5 


13 

3 


5 Oth C untn s 
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f Appro ed H sp tai f r xpdo {Au t ! Cb a 
F ane N wfoundUnd N w Zealand and Uni 
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The Model Hospital 
May r now suggest to this Duke Foundation 
which has accepted the hospital leadership m 
these two commonwealths an amplification of its 
program which will consider the establishment 
and conduct of hospitals with more far reaching 
activities than those commonly performed b> our 
present approved institutions The profession of 
saeatific medicine with the modern demand upon 
it for varied and costly scientific equipment and 
skilled medical aids and techniaans is rapidl) 
losing its position of power and independence 
The public IS confused The fanul> advise^ 
the famil> doctor — m man> communities is dim 
cult to find If occasionally he is discovered it is 
apparent that he has become the head of a com 
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■MINIMUM STAND \KD ON INDUSTRIE. 

1 That all hospitals receiving traumatic 
cases for treatment be required to meet the 
minimum standard requirements of the 
American College of Surgeons , „ . 

2 That each of the«ic hospitals shall ha\ e a 

committee responsible for the supcr\ tsion 01 
traumatic surgery , . . . 

3 That a surgeon approved to treat 
traumatic cases shall be (a) a graduate of 
scientific medicine in good standing ana 
licensed to practice m his respective State or 
province (b) competent in the field of trau 
matic surgery (c) uorthy in character and in 
matters of professional ethics that m the 
latter connection the practice of division oi 
fees under anv guise ’ahatever be prohibitca 


MEDICINE AND TRAUMATIC SURGERY 
4 That surgeons dealing uith traumatic 
cases shall keep accurate and complete clinical 
record of all patients— m accordance with 
the mtmtnum requirements of the American 
College of Surgeons paying special attention 
to the intmednto record of injury detailed 
description of physical findings adequate 
record of treatment a record of estimated 
penod o( disahilit, ‘he “ipd results «heti 
possible and these records shall be filed so 
that they are available at all limes for sub 
mission as shall be required 

c That all surgeons and hospitals deal 
jng with traumatic cases shaU have available 
adequate diagnostic and therapeutic facil 
ities 


that are qualified is determined by this survey 
the results of uhich form the basis of the annua! 
report to the public Each standardized hospital 
can furnish the practitioner w ith the necessary 
equipment and aids to insure the comprehensive 
examination of a patient Such facilities are 
already furnished by many hospitals especially 
community hospitals to the legalized practition 
ers vnthm their districts 

Canceh Cumcs 

It appears self evident that at least one stand 
aedized hospital m each community should main 
tain an approved cancer clinic \v hose facilities and 
service would be available to all scientific doctors 
The Committee on the Treatment of Malignant 
Diseases of the Amencan College of Su^cons 
under the chairmanship of Dr Robert B Green 
ough of Boston and Associate Director Bowman 
C Crowell of the College has been a leader m 
this work for fourteen years has made yearly re 
ports of progress and has announced a concrete 
standard for Cancer Clinics particularly apphea 
ble to approved hospitals 
This standard speaks for itself 
The Duke Foundation with its existing plans 
for hospital organization could very 
take the lead in providing cancer clinics m wiucn 
all independent physicians could have access to 
the facilities for diagnosis and treatment of their 
patients under the supervision and guidance 01 an 
organized cancer service 

Industrial Medicine and Traumatic 

SURGERA 

A Mitumum Standard on Industrial 
ahd Traumatic Surgery was formulated by the 


American College of Surgeons m iprh It nas 
the outcome oi meetings orr several 
days which were partiapated m by outstandmg 
lay and medical leaders in mdustr> ™ 

indemnity insurance and industrial physicians 

""mlwndard has been carefully studied by 
ofKcials rcpresenlmg industry labor 
companies the medical profession hospitals and 
admmistrators of State 
m principle it has been approved by all 
wSi the CO operation of medical reptcrentatiyes 
m industry the working details have been per 
fected and the College is now ready to aid m the 
establishment of model departments along these 
suggested lines and to assist m perfecting any 
comparable services as are already m 
The College is enlisting the co operation of the 
ISChospitals on its approved list ^ « 
reaching program the importance of which cannot 
m mv opinion be evaggerated 

Dr^ Frederic A Besley is the chaurnan of the 
Board on Industna! Medicine and Traumatic 
Surgerv 

lUGH COST or ilEDlCAL AND SURGICAL CMlE 

The high cost of medical and surgical care has 
been the subject of much recent discussion and of 
Sy great conferences With but few exceptions 
the resulting recommendations which promise 
lower costs of treatment tend to ehnnnate 
independent practiUoner of naedicine Why? Be 
cause the independent family doctor cannot duph 
cate the expensive apparatus and therapeutic 
facilities that are available to his more fortu 
natefdlow practitioners who are on the stalls ot 
approved hospitals equipment that is essential it 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


MINIMUM STANDARD FOR C\NCER CLINICS 


1 0 gam alwn There shall be a definite 
organization of the service and it shall in 
elude an executive officer and representatives 
of all the departments of the hospital which 
are concerned in the diagnosis and treatment 
of cancer The services of a secretary and of a 
social service worker shall be available 

2 Conferences As an essential feature of 
the service there shall be regular conferences 
or consultations at which the diagnosis and 
treatment of the individual cases are dis 
cussed b> all members of the clinic who are 
concerned with the case 

3 Patients Reference to the cancer clinic 
of all patients in whom the diagnosis or treat 
ment of cancer is to be considered shall be 
either voluntary or obligatory in accordance 
with the vote of the medical staff or of the 
govern ng board of the hospital 

4 Equipment In addition to the diagnos 
tic and therapeutic surgical equipment which 
« required in every approved general hospital 
there shall be a ailabte an apparatus for \ 
ra> therapy of an effectiveness generally 


agreed upon as adequate and an amount of 
radium suffiaeot to insure effective treatment 

5 Records In addition to the records 
V hich are required in every approved general 
hospital there shall be additional records of 
(a) The details of the history and of the 
examination for cancer m different regions of 
the body such as are indicated on the form 
records which are recommended by the 
Committee on the Treatment of Malignant 
Diseases American College of Surgeons (b) 
The details of the treatment by radium or 
"V ray as indicated on the form records which 
arc recommended by the Committee on the 
Treatment of Malignant Diseases Ame icaa 
College of Surgeons (c) Periodic exam na 
tiODS at intervals for a period of at least five 
years following treatment 

6 Treaime it The treatment of cancer pa 
tients shall be entrusted to the members of the 
staff of the cancer clinic except m cases in 
which adequate treatment in accordance with 
the collective recommendation of the staff of 
the cancer clinic can be procured otherwise 


from dependency commercialism state control 
or socialism? 

The plan of administration that the College 
suggests to hospitals is as follows 

First Furnish diagnostic facilities to all edu 
cated licensed graduates in scientific medicine 
through Health Inventoriums 
Second Furnish facilities for the diagnosis 
and treatment of cancer through organized 
cancer clinics 

Thud Furnish in all communities faahties 
for the care of the injured m and out of in 
dustry through orgamzed traumatic clinics 

Health Inventorium 
Five years ago the American College of Sur 
geons developed a plan which would funush to 
the doctor of every commumty the necessary 
equipment laboratory facilities and trained aids 
that would enable him to compete in saentific 
accuracy with his more fortunate fellow practi 
tioners who have hospital or orgamzed dime 
affiliations and give him ready access to all of 
these necessities 

The College s announcement read A diag 
nostic dime in every commumty the fanuly 
physician furmshed w ith diagnostic facilities simi 
iar to those accorded to the attending staffs of 
most approved dimes or hospitals 


PERIOPIC IIEVLTII E'^AMrVATIO'IS 
Every intelligent individual now realizes the 
importance of submitting himself or herself to a 
health audit or examination at least once each 
year This procedure has been advocated by 
health societies it has been preached from lay 
platforms and church pulpits it has been recom 
mended by authors of health columns and it has 
been earnestly advised by the family doctor 
The majority of people who are inclined to 
accept this advice have family physicians upon 
whom they depend in time of sickness In consid 
enng the periodic health examination naturally 
they turn to these same family doctors But with 
out the apparatus of precision the family doctor 
IS unable to make a complete surv ey of his patients 
or record complete findings N o educated phy sician 
should be subjected to this embarrassment 

xhe plan 

There are more than 3 200 hospitals in the 
United States and Canada that are under survev 
by the American College of Surgeons Of these 
2 063 are known as standardized institutions 
and others are rapidly qualifying 
A careful yearly survey of hospitals is con 
ducted by the College which has furmshed the 
hbnuQum Standard The estimate of the hospitals 
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MINIMUM STAVD \KD ON INDUSTRIAL MLDICINE AND TRAUMATIC SURGERV 


1 That all hospjt'ils receiving traumatic 
ca es for treatment be rcquirci! to meet the 
minimum standard requirements of the 
American College of Surgeons 

2 That each of these hospitals shall have a 
committee responsible for the supcr\ision of 
traumatic surgcr> 

3 That a surgeon approved to treat 
traumatic cases shall be (a) a graduate of 
scientific medicine in nooii standing and 
licensed to practice m his respective State or 
province (b) competent in the field of trau 
tnatic surger> (c) v,orth> in character and in 
matters of professional ethics that in the 
latter connection the practice of dnision of 
fees under any guise whatever be prohibited 


4 That surgeons dealing mth traumatic 
cases shall beep accurate and complete clinical 
record of all patients — m accordance nith 
the mituitium requirements of the American 
College of Surgeons pa>ing special attention 
to the immediate record of mjuc> detailed 
description of physical findings adequate 
record of treatment a record of estimated 
period of disability the end results when 
possible and these records sJipll be filed so 
that thc\ arc available at all times for sub 
mission as shall be required 

5 That alt surgeons and hospitals deal 
ing with traumatic cases shall have available 
adequate diagnostic and therapeutic facil 
ities 


that are qualified is determined b> this survey 
the results of which form the basis of the annual 
report to the public Each standardized hospital 
can furnish the practitioner nith the necessary 
equipment and aids to insure the comprehensive 
eaamination of a patient Such facilities are 
already furnished by many hospitals especially 
community hospitals to the legalized practilion 
ws ujthm their districts 

Cancer Ceivics 

It appears self evident that at least one stand 
ardized hospital m each community should mam 
tain an approved cancer clinic u hose facili tics and 
^^^ceswould be available to all scientific doctors 
The Committee on the Treatment of Malignant 
Diseases of the American College of Surgeons 
under the chairmanship of Dr Robert B Green 
ough of Boston and Associate Director Bonman 
L Crowell of the College has been a leader m 
work for fourteen years has made yearly re 
progress and has announced a concrete 
swndard for Cancer Clinics particularly apphea 
olMo approved hospitals 

standard speaks for itself 
Ihe Duke Foundation with its existing plans 
or hospital organization could very properly 
«ke the lead in providing cancer clinics m which 
I independent physiaans could have access to 
facilities for diagnosis and treatment of their 
Patients under the supervision and guidance of an 
organized cancer service 

Industrial Medicine and Traumatic 
Surgery 

. A ^Iminium Standard on Industrial Medicine 
« traumatic Surgery was formulated by the 


American College of Sui^eons m 1926 It was 
the outcome of meetings on several successive 
days which were participated in by outstanding 
Jay and mcdicaJ leaders in industry m labor m 
indemnity insurance and industrial physicians 
and surgeons 

The standard has been carefully studied by 
olTicials representing industry labor insurance 
companies the medical profession hospitals and 
administrators of Slate compensation laws and 
m principle it has been approved by all of them 
With the CO operation of medical representatives 
m industry the working details have been per 
fected and the College is now ready to aid m the 
establishment of model departments along these 
suggested lines and to assist m perfecting any 
comparable services as are already in existence 
The College is enlisting the co operation of the 
2063 hospitals on its approved list m this far 
reaching program the importance of which cannot 
m my opinion be exaggerated 

Dr Frederic A Besley is the chairman of the 
Board on Industrial Medicine and Traumatic 
Surgery 

jncii COST or medical and surgical c\rf 

The high cost of medical and surgical care has 
been the subject of much recent discussion and of 
many great conferences With but few exceptions 
the resulting recommendations which promise 
lower costs of treatment tend to eliminate the 
independent practitioner of medicine Why? Be 
cause the independent family doctor cannot duph 
cate the expensive apparatus and therapeutic 
facilities that are available to his more fortu 
nate fellow practitioners who are on the staffs of 
approved hospitals equipment that is essential if 
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SURGERY G\NECOLOGY AND OBSTETRICS 


MINIMUM STANDARD FOR CANCER CLINICS 


I Orgain alton There shall be a definite 
organization of the service and it shall in 
dude an executive officer and representatives 
of all the departments of the hospital \ hich 
are concerned m the diagnosis and treatment 
of cancer The services of a secretary and of a 
social serv ice worker shall be available 

3 Conferences As an essential feature of 
the service there shall be regular conferences 
or consultations at which the diagnosis and 
treatment of the individual cases are dis 
cussed b> all members of the clinic who arc 
concerned with the case 

3 Palienls Reference to the cancer clinic 
of all patients in whom the diagnosis or treat 
ment of cancer is to be considered shall be 
either voluntary or obligatory in accordance 
1 ith the vote of the medical stafi or of the 
govern ng board of the hospital 

4 Equipm ttl In addition to the diagnos 
tic and therapeutic surgical equipment which 
IS required in every approved general hospital 
there shall be available an apparatus for \ 
ray therapy of an eflectiv eness generally 


agreed upon as adequate and an amount of 
radium sufficient to insure effective treatment 

5 Records In addition to the records 
which arc required m every approved general 
hospital there shall be additional records of 
(a) The details of the history and of the 
examination for cancer in different reg ons of 
the body such as are indicated on the form 
records which are recommended by the 
Committee on the Treatment of Malignant 
Diseases American College of Surgeons (b) 
The details of the treatment by rad um or 
"V ray as indicated on the form records which 
are recommended bv the Committee on the 
Treatment of Malignant Diseases Amer can 
College of Surgeons (c) Periodic examina 
tions at intervals for a period of at least five 
years foJJou’ing treatment 

6 Treatment The treatment of cancer pa 
ticnts shall he entrusted to the members of the 
staff of the cancer dime except in cases m 
which adequate treatment m accordance with 
the collective recommendation of the staff of 
the cancer clinic can be procured otherwise 


from dependency commercialism state control 
or socialism? 

The plan of adtmmslralton that the College 
suggests to hospitals is as follows 

First Furmsh diagnostic facilities to all edu 
cated licensed graduates m scientific medicine 
through Health Inventoriums 
Second Furnish facilities for the diagnosis 
and treatment of cancer through organized 
cancer clinics 

Third Furmsh in all communities faalilies 
for the care of the injured in and out of in 
dustry through orgamzed traumatic dimes 

Health Inventorium 
Five years ago the American College of Sur 
geons developed a plan which would furnish to 
the doctor of every community the necessary 
equipment laboratory facilities and trained aids 
that would enable him to compete in scientific 
accuracy with his more fortunate fellow practi 
tioners who have hospital or organized clmic 
affiliations and give him ready access to all of 
these necessities 

The College s announcement read A diag 
nostic clinic in every commumty the family 
physician furmshed with diagnostic facilities sum 
lar to those accorded to the attending staffs of 
most approved clinics or hospitals 


PERIODIC HEALTH EWillNATIONS 
Every intelligent individual now realizes the 
importance of submitting himself or herself to a 
health audit or examination at least once each 
year This procedure has been advocated by 
health societies it has been preached from lay 
platforms and church pulpits it has been recoro 
mended by authors of health columns and it has 
been earnestly advised by the family doctor 
The majority of people who are inclined to 
accept this advice have family phvsicians upon 
whom they depend in time of sickness In consid 
enng the periodic health examination naturally 
they turn to these same family doctors But with 
out the apparatus of precision the family doctor 
IS unable to make a complete surv ey of his patients 
orrecord complete findings No educated phy sician 
should be subjected to this embarrassment 

THE PLAN 

There are more than 3 200 hospitals in the 
United States and Canada that are under survey 
by the American College of Surgeons Of these 
2 063 are known as standardized institutions 
and others are rapidly qualifying 
A careful yearly survey of hospitals is con 
ducted by the College wMch has furnished the 
hliniraum Standard The estimate of the hospitals 
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I N the past decade the literature on modern 
urology in infancy and childhood has m 
creased to such an extent that the only 
word applicable to it is “enormous The 
most gratif j mg note to this bmldin g up of the 
literature is the fact that the American urolo 
gists have contributed more to this special 
field of study than have the urologists of any 
other country The American urologist has 
done much significant work too m the de 
velopment of urology, for he has contributed 
in large measure to the de\elopnient of tbe 
small cystoscope v,hich makes possible an ac 
curate study of the patients afflicted with 
urologic conditions The recent introduction 
mto our diagnostic armamentanum of mtra 
\eaous urography has placed another agent 
m our hands that will, no doubt be of great 
help in advancing the study of urologic cases 
That lesions of the unnary tract in children 
easily overlooked is due to several factors 
The average urologist does not see these 
patients frequently nor early enough and 
general practitioner who as a rule is 
first to see such patients and many times 
at the very onset of the trouble fails very 
often to appreciate the problem before bun 
^ith the result that no effort is made to study 
accurately the clinical problem presented 
Terhaps part of this failure is due to the 
training of the general practitioner as a 
medical student But even the pediatnaan 
''ho has the advantage of having had special 

M y F uadaJ U tur dby ■wUt 


training and v\ho secs many of these patients 
may be charged with being rather slow to 
a\ail himself of our modern diagnostic pro 
cedures 

Now It is a fact that the teachings and 
writings of the older urologists as well as 
of the older pediatricians are de\oid of 
references to urological lesions as we know 
them at present But today urology is an 
exact science as is pediatrics hence it would 
seem that pediatrics should keep pace with 
the most modern teachings of urology Un 
fortunately however wholehearted co opera 
tion between tbe general practitioner and the 
urologist and what is more important be 
tween the pediatrician and the urologist is 
sliU lacking The matter of co operation — its 
great advantages to the patient — should be 
dwelt upon m our medical schools so that the 
student may grasp its import long before he 
enters the practice of medicine and m our 
large teaching hospitals our large general 
hospitals and among practitioners in their 
daily work outside hospitals it should be an 
everrecurrent subject Just why the lack of 
CO operation continues is not quite clear 
especially m view of the fact that the little 
patient is consequently subjected to undue 
suffenng It would seem that the welfare 
of the patient should always be the first con 
sideration 

In their recent monograph on diseases of 
the unnary tract in children Beer and Hyman 

tK b t AT a sola N mb J 03 
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he IS to furnish the highest type of service to his 
patient Here is Tkhere influential organizations 
like the Duke Foundation can render most vain 
able aid to the independent doctor by encouraging 
the hospitals under their jurisdiction to establish 
Health Inventonums Other approved hospitals 
will follow the example of such action when it is 
observed that it mil extend valuable service to 
the public and to the independent ph3isician and 
lead to advantages that will not only enlist um 
versal approval but also financial support 
Of the j68ooo physiaans and surgeons re 
corded in the United States and Canada who 
have graduated in scientific medicine and earned 
the degree of M D the independent family phy 
sicians number about lOo ooo The remaining 
medical graduates comprise the practitioners who 
are rendering valuable and necessary service as 
salaried public health officials of the government 
the State the county and the municipality and 
semi philanthropic organizations the Army the 
Navy and the hlarme Corps public and private 
group clinics for diagnosis and treatment full 
time teachers m medical schools resident physi 
Clans mhospitals administcativ e and professional 
internes and hospital supenntendents medical 
and surgical administrators m industry and doc 
tors who have retired voluntanly or for other 
reasons from the practice of mediane 
Hence the independent practitioner upon whom 
we must depend for personal advice and personal 
visits— ’the family doctor — approximates swty 
per cent of the independent scientific medical 
profession He alone depends upon his own 
eflorts to support his family and his paramount 
interest is in the practice of medicine as a pro 
fession among the fanulies of his community 

StTMJIARV 

I Prevention has become an outstanding fac 
tor m medicine The people are more and more 
interested m the practical application of preven 
live measures m dealing with personal health 
They realize that more than one third of our boys 
who were examined for service in the Great War 
were declared to be unfit 

Twenty five years a<'o but a scattering few ap 
preciated the advantages of a periodic health ex 
amination whereas nulhons are now demanding 


this service The increase m health audits ranges 
in some communities from loo to i ooo percent 

The majonty of the people prefer to go to tbtii 
own family doctor for these examinations Thu 
desire is so universal and the benefioal results 
of the examinations are so obvious that the gen 
eral practitioner is now called upon to apply pre 
ventive as well as curative measures in his every 
day practice ^Vhat greater and more appropnate 
service could the Duke Foundation render to the 
people and to the profession than to establish 
model Health Inventonums? 

2 The public is mindful too of the great men 
ace of cancer and of the fact that this disease 
with Its annual toll of approximately one hundred 
and forty thousand individuals can be prev enled 
if It IS discovered early and proper treatment 
applied Cancer clinics in coitimumty hospitals 
will give the people and their physicians every 
modern facility for scientific examination and 
the most approved methods of treatment Ubat 
would be more appropnate than that the Puke 
Foundation should establish such cancer clinics 
as models for all approved hospitals? 

3 *1116 industries great and small thoseservin 
ID industry and physicians who are called upon 
to care for the thousands of traumatic cases out 
side of industry are seeking opportunities for 
belter service Some of the larger industries al 
ready provide such facilities to their people Wo 
can better aid m giving service to the smaller in 
dustnes than the community hospitals? Thou 
sands of traumatic injuries occur outside of 
industries IVTio can better provide appropnate 
and economical service in these cases than these 
same community hospitals? 

These problems are acute The American Col 
lege of Surgeons is in dead earnest in its desire to 
help in solving them in its desire to enter into 
partnership with all modern hospitals in its ce 
sire to aid the educated practitioner of mediane 
to obtain economical facilities for his work and 
in Its desire to reduce the cost of medical care to 
the people by supporting the independent doctor 
instead of eltimnaUng him 

In this partnership of course we of the Amencan 
College of Surgeons hope for the enthusiastic co 
operation of the Duke ioundatioti 
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While there may be some doubt as to the 
causal relationship beU\cen head infections 
and pyelitis still the mother s statement 
should be guen consideration especially when 
several attacks of pjelitis are preceded bj 
head infections 

E\ WIN \TION 

PInstcal exaviinalion should of course pre 
cede an> and all instrumental examinations 
A careful physical examination will often 
give one a definite idea of the underlying 
pathology For example the presence of a 
suprapubic tumor in a boy who has great 
difficulty in unnating or the presence of a 
suprapubic tumor m a cast of so called enure 
SIS IS a valuable piece of evidence and is 
obtainable in a few moments In lesions of 
the kidnej such as tumors or large hydro 
nephroses the presence of a tumor again helps 
to direct our attention at once to the scat of 
the pathology 

^amuiation of urwc Before any sort of 
instrumental examination is undertaken a 
careful study of tht unne should be earned 
out preferabl> daily examination The pres 
once of pus cells or red blood cells is often of 
great value as is the presence of bacteria or 
casts It IS a well recognized clinical fact that 
in some cases of pyelitis the urine may be 
clear early m the onset of the disease when 
the temperature is high but subsequent ex 
aminations will show the presence of pus 
Ihis illustrates how important it is to make 
a daily unnary examination in this group of 
cases In girls the unne should always be 
obUined with a catheter 

Roentgen ray examination The next step 
m logical sequence is the roentgen ray examin 
ntion of the urinary tract since this is a rela 
tivelj easy and simple procedure The pres 
cnee or absence of stones or the presence of 
nreas of calcification in cases of renal tuber 
culosis ma> be quickly demonstrated and 
bony defects such as spina bifida occulta if 
present come into view 

P^stiination of residual urine Estimation of 
residual urine is a relatively easy procedure 
to carry out and jields important informa 
tion It should be done m ever> case present 
Jng a suprapubic tumor either with a history 


of difficult unnation for a long period of time 
and a history of dribbling or of incontinence 
or when these s>mptoms are lacking It is 
needless to say that the estimation must be 
earned out under stnet antiseptic and aseptic 
precautions In case the tumor is very large 
the suspicion being that the residual is high 
tht better procedure is to wathdraw only part 
of the unne and to institute gradual decom 
prcssion 

Determination of renal function Next m 
order is a study of the renal function This 
can be earned out by measunng the fluid in 
take and the fluid output estimating the 
specific gravity of unne and making a test 
of the output of urea A blood chemistry 
examination should always be made in every 
case before a cystoscopic examination is made 
One occasionally encounters cases in which 
there is present enormous dilatation of the 
kidney pelves and ureters with resulting 
atrophy of the kidney These patients are 
skating on thin ice If for example they 
have recently weathered the storm of an 
acute renal infection with impaired renal 
function It might be better to defer the cysto 
scopic examination and ureteral catheteriza 
tion until the renal function can be improved 
The rule should always be to study carefully 
the kidnev function before subjecting the pa 
tient to cystoscopic examination ureteral 
Cdthetenzation and pyelography Mixed 
phthalein tests can also be earned out or the 
use of indigocarmme may be employed in 
conjunction with the cjstoscopic examina 
tion so called chromocystoscopy 

Intra enous pyelography With the intro 
duction of uroselectan into our diagnostic 
armamentarium a decided improvement has 
been made in the management of this group 
of cases The use of this drug no doubt will 
simplify the clinical investigation of these 
little patients and will avoid subjecting at 
least some of them to cystoscopic examina 
tion and ureteral cathetenzation The chil 
dren seem to tolerate uroselectan well and 
in my expenence we have secured excellent 
urograms without untoward reactions In 
the cases in which the lower ureter is to be 
studied or to be shown especially clearly 
it IS necessary to dram the bladder with an 
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report a large senes of cases based upon their 
experiences at Mt SmaiHospitahn Nev. \ork 
\ot only IS the monograph a great tribute to 
the splendid co-operation betrveen the pedia 
tnesan and the urologist but it shows that 
in a large general hospital diseases of the 
urinary tract are relatively frequent and that 
by cooperation and intensive study a group 
of interesting cases can be found There is 
no doubt in m> mmd that their experiences 
can be duplicated in many of our large hos 
pitals as w ell as in our out patient depart 
ments 

Because no one man sees a large number of 
these patients reports of cases together with 
the experiences of the author m dealing with 
them serve a useful purpose in adding to 
the general fund of knowledge Furthermore 
these contributions cannot but stimulate 
others to record their expenenccs Recent 
articles show unmistakably that these lesions 
are much more common than was formerly 
thought to be the case Pediatnc urology 
offers wonderful possibilities of clarifying 
many extremely interesting and intricate 
problems not only with regard to diagnosis 
but With regard to both medical and surgical 
treatment As the urologist well knows a 
large number of patients come to him for 
diagnosis and treatment who have had syrup 
toms for several years and suffer from organic 
disease These patients often have lesions 
which ate the direct result of obstruction — 
lesions which cause irreparable damage 
It is impossible to include in this address 
the names of all the individuals who have 
played a r61e m the development of this new 
and fascinating subject Suffice it to say that 
by their labors each and ev ery one of them 
has helped to advance the cause which I am 
pleading — the dissemination of knowledge on 
the subject of diseases of the urinary tract in 
infancy and childhood 
That the published reports of these men 
have borne fruit is indicated by the increasing 
number of articles on urology the increasing 
number of special departments which have 
been established for urology m childrens 
hospitals and finally the requests by pedia 
tnaans ever increasing m number for uio 
logical consultations with urologists Ko 


more sinking evidence of this keen apprecia 
Uon can be mentioned than that m a recent 
article by Helmholtz on congenital abnor 
malitiesoftheunnary tract mchildren Hek 
holtz says that the pediatricians are not doin 
that duty so long as they continue to treat 
a patient with chronic pyelitis for months or 
even years vvnthout calling m a urologist to 
rule out comphestmg afanofmaliues of the 
unnary tract 

THE TAKING OF TIVE niSTORV 
In the management of urological problems 
m infancy and childhood it is extreme!) de 
sirable to carry' the patients through a well 
established or definite routine hirst an 
accurate history should be obtained not only 
of the present trouble but of all past illness® 
This task of course is at times an extremely 
difficult one due to the fact that the mother 
or nursemaid has not been very' observin'* 
Furthermore the age of the patient precludes 
his being interrogated or makes it difficult for 
him to express in specific terms just what his 
symptoms are On the other hand careful 
detail requiring extreme patience m regard 
to eliciting the history woli often reward one 
with valuable information For example m 
one patient sent m with a diagnosis of Mr 
coma of the kidney the mother stated that 
the tumor m the left flank varied m size at 
times being small at tunes large a phenom 
enon not present m a malignant tumor but 
one that may be seen in a hydronephrosis 
This case subsequently proved to be a hydro 
nephrosis The point I w ish to emphasize is 
that the keen observ ation of the mother w as 
a deaded factor in establishing the disgnosn 
The history of disturbances in the gastro 
intestinal tract js of great importance espen 
ally in cases of so called relapsing pyelitis 
To treat such patients by pelvic lavage to 
allow the gastrointestinal lesions to persist 
and thus to feed colon bacilli into the kidneys 
does not make for great progress m clearing 
up the renal infection when the primary lesion 
IS in the gastro intestinal tract One should 
not fail to delve into a history of acute in 
fections of the throat such as repeated at 
tacks of tonsillitis as well as of acute coryza 
conditions sometimes followed by pyelitis 
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^Vhlle there may be some doubt as to the 
cau'ial relationship beU\een head infections 
and p>elitis still the mothers statement 
should be gi\en consideration especiall> when 
several attacks of pyelitis are preceded b> 
head infections 

E\AiriJ/\TIO\ 

Physical cxamtnalwn should of course pro 
cede any and all instrumental examinations 
A careful phjsical examination will often 
give one a definite idea of the underl>ing 
patholog) For example the presence of a 
suprapubic tumor in a bo> who has great 
difficulty in unnatmg or the presence of a 
suprapubic tumor in a case of so called enure 
SIS IS a valuable piece of evidence and is 
obtainable in a few moments In lesions of 
the kidney such as tumors or large h>dro 
nephroses the presence of a tumor again helps 
to direct our attention at once to the scat of 
the pathology 

Examination of urine Before any sort of 
instrumental examination is undertaken a 
careful study of the urine should be earned 
out preferably daily examination The pres 
ence of pus cells or red blood cells is often of 
great value as is the presence of bacteria or 
casts It IS a well recognized clinical fact that 
in some cases of pyelitis the urine may be 
clear early m the onset of the disease when 
the temperature is high but subsequent ex 
ammations will show the presence of pus 
This illustrates how important it is to make 
a daily urinary examination in this group of 
cases In girls the unne should always be 
obtained with a catheter 

Roentgen ray examination The next step 
in logical sequence is the roentgen ray examin 
ntion of the unnary tract since this is a rcla 
tively easy and simple procedure The pres 
cnee or absence of stones or the presence of 
areas of calcification in cases of renal tuber 
culosis may be quickly demonstrated and 
bony defects such as spina bifida occulta if 
present come into view 

Estimation of residual urine Estimation of 
residual urine is a relatively easy procedure 
to carry out and yields important informa 
tion It should be done m every case present 
log a suprapubic tumor either with a history 


of difficult urination for a long penod of time 
and a history of dnbbling or of incontinence 
or when these symptoms are lacking It is 
needless to say that the estimation must be 
carried out under strict antiseptic and aseptic 
precautions In case the tumor is very large 
the suspicion being that the residual is high 
the better procedure is to withdraw only part 
of the unne and to institute gradual decom 
prcssion 

Determination of renal funclton Next in 
order is a study of the renal function This 
can be earned out by measunng the fluid in 
take and the fluid output estimating the 
specific gravity of unne and making a test 
of the output of urea A blood chemistry 
examination should always be made in every 
case before a cy stoscopic examination is made 
One occasionally encounters cases in which 
there is present enormous dilatation of the 
kidney pelves and ureters with resulting 
atrophy of the kidney These patients are 
skating on thin ice If for example they 
have recently weathered the storm of an 
acute renal infection with impaired renal 
function It might be belter to defer the cysto 
scopic examination and ureteral cathetenza 
tion until the renal function can be improved 
The rule should always be to study carefully 
the kidney function before subjecting the pa 
tient to cystoscopic examination ureteral 
cathetenzation and pyelography Mixed 
phthalein tests can also be carried out or the 
use of indigocarmme may be employed in 
conjunction with the cystoscopic examina 
lion so called chromocystoscopy 

Intraicnous pyelography With the intro 
duction of uroselectan into our diagnostic 
armamentarium a decided improvement has 
been made m the management of this group 
of cases The use of this drug no doubt will 
simplify the clinical investigation of these 
little patients and will avoid subjecting at 
least some of them to cystoscopic examina 
tion and ureteral catheterization The chil 
dren seem to tolerate uroselectan well and 
in my experience we have secured excellent 
urograms w.ithout untoward reactions In 
the cases in which the lower ureter is to be 
studied or to be shown especially clearly, 
it IS necessary to dram the bladder with an 
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report a large series of cases based upon their 
experiences at Mt SinaiHospitalinNew'iork 
Not onI> IS the monograph a great tribute to 
the splendid co operation between the pcdia 
trician and the urologist but it shows that 
in a large general hospital diseases of the 
urinarj tract are relatnely frequent and that 
by CO operation and intensiv e stud> a group 
of interesting cases can be found There is 
no doubt m my mind that their experiences 
can be duplicated m man> of our large hos 
pitals as well as in our out patient depart 
ments 

Because no one man sees a large number of 
these patients reports of cases together with 
the experiences of the author m dealing with 
them serxe a useful purpose in adding to 
the general fund of knowledge Furthermore 
these contributions cannot but stimulate 
others to record their expenences Recent 
articles show unmistakably that these lesions 
are much more common than was formerl> 
thought to be the case Pediatric urology 
offers wonderful possibilities of clarifying 
man> extremely interesting and intricate 
problems not only with regard to diagnosis 
but with regard to both medical and surgical 
treatment As the urologist well knows a 
large number of patients come to him for 
diagnosis and treatment who have had symp 
toms for several years and suffer from organic 
disease These patients often have lesions 
which are the direct result of obstruction — 
lesions which cause irreparable damage 

It IS impossible to include in this address 
the names of all the indiMduals who have 
pla> ed a role in the development of this new 
and fascinating subject Suffice it to say that 
b> their labors each and every one of them 
has helped to advance the cause which I am 
pleading — the dissemination of knowledge on 
the subject of diseases of the urinary tract in 
infancy and childhood 

That the published reports of these men 
have borne fruit is indicated by the increasing 
number of articles on urology the increasing 
number of special departments which have 
been established for urology in children s 
hospitals and finally the requests by pedia 
tncians ever increasing in number for uro 
logical consultations with urologists No 


more striking evidence of this keen appreaa 
tion can be mentioned than that in a recent 
article by Helmholtz on congenital abnor 
malitiesof thcurinarj tract in children Helm 
holtz sa>s that the pediatricians are not doin 
their duty so long as they continue to treat 
a patient wnth chronic pyelitis for months or 
even years without calling m a urologist to 
rule out complicating abnormalities of the 
urinary tract 

THE TAKING OF THE illSTORV 
In the management of urological problems 
m infancy and childhood it is extremely de 
sirable to carry the patients through a well 
established or definite routine first an 
accurate history should be obtained not only 
of the present trouble but of all past illnesses 
This task of course is at times an extremely 
difficult one due to the fact that the mother 
or nursemaid has not been very obsemn 
Furthermore the age of the patient precludes 
his being interrogated or makes it difficult for 
him to express m specific terms just what his 
symptoms are On the other band careful 
detail requiring extreme patience m regard 
to eliciting the history will often reward one 
with valuable information For example m 
one patient sent m with a diagnosis of sar 
coma of the kidney the mother stated that 
the tumor in the left flank varied in size at 
times being small at times large a phenom 
enon not present in a malignant tumor but 
one that may be seen m a hydronephrosis 
This case subsequently proved to be a hydro 
nephrosis The point I wish to emphasize is 
that the keen observation of the mother was 
a decided factor in establishing the diagnosis 
The history of disturbances in the gastro 
intestinal tract is of great importance especi 
ally in cases of so called relapsing pyelitis 
To treat such patients by pelvic lavage to 
allow the gastro intestinal lesions to persist 
and thus to feed colon bacilli into the kidneys 
does not make for great progress in cleanng 
up the renal infection when the pnmary lesion 
is in the gastro intestinal tract One should 
not fail to delve into a history of acute m 
factions of the throat such as repeated at 
tacks of tonsillitis as well as of acute coryza 
conditions sometimes followed bv pyelitis 
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While there may be some doubt as to the 
causal relationship behNcen head infections 
and p>elitis still the mothers statement 
should be gi\en consideration espcciallj when 
se\eral attacks of pjelitis arc preceded b> 
head infections 

EXAMINATION 

Plnsical examtnalion should of course pre 
cede any and all instrumental examinations 
A careful ph>sical examination will often 
gi\e one a definite idea of the underlying 
patholog} For example the presence of a 
suprapubic tumor m a boj who has great 
difficulty m urinating or the presence of a 
suprapubic tumor in a case of so called enure 
sis IS a valuable piece of evidence and is 
obtainable in a few moments In lesions of 
the kidney such as tumors or large h>dro 
nephroses the presence of a tumor again helps 
to direct our attention at once to the scat of 
the pathology 

lamination of imnc Before any sort of 
instrumental examination is undertaken a 
careful study of the urine should be earned 
out preferably daily examin vtion The pres 
ence of pus cells or red blood cells is often of 
great value as is the presence of bacteria or 
casts It IS a well recognized clinical fact that 
in some cases of pyelitis the urine may be 
clear early m the onset of the disease when 
the temperature is high but subsequent ex 
animations will show the presence of pus 
This illustrates how important it is to make 
a daily urinary examination in this group of 
cases In girls the urine should always be 
obtained with a catheter 

Roentgen ray examination The next step 
in logical sequence is the roentgen ray examin 
ation of the unnary tract since this is a rela 
tively easy and simple procedure The pres 
ence or absence of stones or the presence of 
areas of calcification in cases of renal tuber 
culosis may be quickly demonstrated and 
bony defects such as spina bifida occulta if 
present come into view 

Rshmalion of residual urine Estimation of 
residual unne is a relatively easy procedure 
to carry out and yields important informa 
tion It should be done in e\ ery case present 
^ng a suprapubic tumor either with a history 


of difficult urination for a long penod of time 
and a histor) of dnbbling or of incontinence 
or when these sjmptoms are lacking It is 
needless to say that the estimation must be 
earned out under stnet antiseptic and aseptic 
precautions In case the tumor is very large 
the suspicion being that the residual is high 
the better procedure is to wnthdraw only part 
of the unne and to institute gradual dccom 
pression 

Dclermtnalion of renal function Next in 
order is a stud> of the renal function This 
can be carried out b> measunng the fluid in 
take and the fluid output estimating the 
specific gravity of unne and making a test 
of the output of urea A blood chemistry 
examination should always be made m every 
case before a cystoscopic examination is made 
One occasionally encounters cases m which 
there IS present enormous dilatation of the 
kidney pelves and ureters with resulting 
atrophy of the kidney These patients are 
skating on thin ice If for example they 
have recently weathered the storm of an 
acute renal infection with impaired renal 
function It might be better to defer the cysto 
scopic examination and ureteral catheteriza 
tion until the renal function can be improved 
The rule should always be to study carefully 
the kidnev function before subjecting the pa 
tient to cystoscopic examination ureteral 
cathetenzation and pyelography Mixed 
phthalein tests can also be carried out or the 
use of indigocarmme may be employed in 
conjunction with the cystoscopic examina 
tion so called chromocystoscopy 

Intravenous pyelography With the intro 
duction of uroselectan into our diagnostic 
armamentarium a decided improvement has 
been made in the management of this group 
of cases The use of this drug no doubt will 
simplify the clinical investigation of these 
little patients and will avoid subjecting at 
least some of them to cystoscopic examma 
tion and ureteral cathetenzation The chil 
dren seem to tolerate uroselectan well and 
in my expenence we have secured excellent 
urograms without untoward reactions In 
the cases in which the lower ureter is to be 
studied or to be shown especially clearly 
it IS necessary to dram the bladder with an 
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indwelling catheter In my senes of cases m 
which uroselectan was used there was one 
case m which wrong conclusions were reached 
from the reading of the urograms This case 
wnll be discussed in detail under differential 
diagnosis 

Cystoscopy and urderal calhdert ahon The 
last steps m the eTamination are cjstoscop> 
ureteral catheterization p> elography and the 
bactenological study of the separated unnes 
as well as a \erj careful stud> of the renal 
function It ma> be advisable in certain 
cases to defer p}elograph> for a subsequent 
examination 

DiriERENTlAL DIAGNOSIS 

Although in a child or infant the presence 
of a palpable tumor in the upper abdomen 
with associated symptoms of fever and loss 
of weight generallj justifies the diagnosis of 
malignant tumor of the kidne> instances ma> 
arise m which the malignancy may be located 
in some other abdominal organ \\ hile malig 
nant tumors are rare m infants and children 
It IS a well known fact that malignant dis 
ease does occur m these little patients as is 
shown m the recent articles dealing with 
malignant diseases m infancy and childhood 
by Bondy on Anoiosarcoma of the Liver 
by Castle on Primary Carcinoma of the 
Liver by Downes on Tumors of the 

Ovary by Fullerton on Sarcoma of the 

Small Intestine by Hams on Carcinoma 
tous Ovarian Teratoma and by Mixter on 
Sarcoma of the Bladder 

Intravenous pyelography with uroselectan 
should prove of great value in making a dif 
ferential diagnosis Great care should be 
exercised however m interpreting the films 
For example w e might mention an interesting 
case in which malignancy of the kidney was 
suspected Pyelograms were made after the 
injection of uroselectan ^ On the one side a 
normal pyelogram was obtained but on the 
opposite side that is the side with the sus 
pected tumor no kidney shadow was ob 
tamed It was somewhat difficult to read 
these films as there was present a large soft 
parts shadow made by the tumor and as an 
insufficient amount of uroselectan had been 
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injected From the evidence obtamed a tenta 
tiv e diagnosis of malignant renal tumor might 
well have been made However in order to 
check the findings obtained by means of intra 
venous pyelography bilateral pydo rams 
were made from below and this time we 
secured normal py elograms This case plaml) 
illustrates that we cannot be too careful 
when interpreting intravenous pyelograms 

CASE ILLUSTRATING IMFORTVNCE 07 CORRECT 
INTERPRET VT ON OF FILMS 
Bilateral carcii ma of the oeanes 
Case i E C female aged 3 jears g months 
referred by Dr Charles Schott was admitted to the 
Chddren s Memorial Hospital July 21 1930 Two 
months before admission to the hospital the mother 
noticed that the child was evtremely pale waslosng 
weight ate very little was very irritable and the 
abdomen looked larger than usual Several weeks 
later the mother noticed a rapid enlargement of the 
abdomen which was much more noticeable on the 
ngblside There was some frequency thcchudhui 
to urinate three or four times at night Before admis 
Sion to the Children s Hospital the child had been m 
another hospital where an injection of uroselectan 
bad been made on the left side the pyelogram was 
normal and on the right s de no kidney shadow was 
seen A d agnesis of tumor of the right Sidney iias 
made The patient was then sent to the Childrens 
Hospital 

Physical exaramatioa disclosed a very prominent 
abdomen fluid in the peritoneal cavity ^ 
fixed nodular mass in the right s de and enlarged 
inguinal glands \\ assermann test gave a negati e 
reaction Blood e aminauon showed red blood cells 
3 200 000 leucocytes 8400 hxmoglob n 58 
cent Blood chemistry uric acid $ 7 creatinine i 8 
non protein nitrogen 45 7 

Urinalysis albumin o blood o sugar 0 many 
byabne and a few granular casts Cystoscopic 
e am nat on was negative The ureters were 
calh termed without d fFculty or obstruction The 
speamens of urine obtamed from the r ght and lelt 
kidneys and bladder \ ere negative and sterile upon 
culture Thepyelo ams right and left were normal 
Diagnos s primary ovarian tumor with metastases 
to the 1 ver 

Result the child fa led very rapidly and died 10 
days after adm ss on to the hosp tal Autopsy 
examinat on was made by Dr W G H bbs whose 
findings were bilateral carcinoma of the ovaries 

Problems in differential diagnosis may anse 
m cases of appendiatis for instance when an 
appendiceal abscess is adherent to the blad 
der and produces bladder symptoms that 
predominate the chnical picture or when in 
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associatioti mth bladder s> mptoms, blood and 
pus are found m the unne In such cases 
It IS necessary to dilTerenttate an acute ap 
pendiciUs from an acute pj cIoc> stiUs When 
thjs extremely difficult problem presents itself 
a complete urologic survc> can be earned 
out wiffiout harm or causing much danger 
irom the slight delay incident to a rapidl> 
earned out cystoscopic examination ureteral 
cathetenzation and pyelography 

malignant tumors of the kidney 

As may be seen from a revuea of the htera 
ture malignant tumors of the kidney arc 
rarely found in infants and children In a 
review of 4 903 autopsies Bugbee and Wool 
stem reported no cases of malignant renal 
tumor In an analysis of statistics relative 
to the incidence of kidney tumors in human 
wngs, Hmman and Rutzman found leS renal 
tumors in 47 000 adult cases, a percentage of 
20470 children they 
, “ “ percentage of o 60 or i in 

-fnese statistics clearly demonstrate 
^at renal tumors are about four times as 
“mmon m adults as they are in children 
or™- ? tumors may be divided into three 
groups based on point of ongin 

having their ongin in the renal 
^^self Such tumors are rare 
trJ. of the kidney pelvis This 
0.^ j common than Group i 

cording to Gilbert Thomas they are less 
mon than tumors of the parenchyma 
ort of the renal parenchyma This 

K p composes the most common type of 
^^ahgnant renal tumor 

exists as to the nomen 
ature of kidney tumors It is generally ad 
present time that the most 
f!im„ tumor IS the so called mixed 

&nA T ^^hns In a paper m which Hibbs 
^ study of 17 cases of Wilms 
hisfrni ^ interesting to note the vanous 

f- *^Sical diagnoses that had been made 
multiple cell type sarcoma 
Junior alveolar round cell sar 
rnyxomatous sarcoma and hyper 
t»m« ^ histological study of these 
corrp^ showed that these diagnoses \\ere m 
t for the tumors so named belonged to 
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^at interesting group— the mixed tumors 
Bilateral mixed tumors are rare although \^e 
found 2 in our senes 

The embryonal structure of these tumors 
IS their most distinguishing feature Both 
epithelial and connective tissue elements are 
present the former are composed of small and 
large epithelial cell nests and embryonal 
tubules undifferentiated round cells and 
striated and non striated muscle fibers Bias 
tic tissue and fat may be present as well as 
cartilage and bone Bone formation is rare 
however probably due to the fact that the 
patients die early and there is not sufficient 
time for bone formation 
Trauma probably plays a negligible role in 
the production of these tumors although a 
history of trauma u as given in 3 of our cases 
Beer and Hyman quote the following theo 
nes concerning the pathogenesis of these 
malignant tumors as mentioned by Frazer 

1 That their origin is due to inclusion of 
tvolffian body tissue which has become dis 
placed and persists among the cells of the 
developing kidney or metanephros (Birch 
Hirschfeld) 

2 That aberrant cells of the myotome and 
sderatome are responsible for the tumor 
growth and that the apparent mired cell 
character is to be explained by the varying 
constituents which enter into the ultimate 
formation (Wilms) 

3 That these tumors are not due to inclu 
sions from extrarenal sources but are denved 
from the embiyonic tissue of the true kidney 
this tissue persistmg and becoming meta 
morphosed into cellular structures of vanous 
types (Busse Muns Ewing) 

Fourteen of our patients w ere males and 
only 3 were females In the senes of Beer and 
Hyman 10 were males and 7 females Two 
of our patients were under 6 months of age 
the oldest years 

Among the general symptoms noted may 
be mentioned fever abdominal pain loss of 
appetite and weight and irritability 
The one constant symptom is an enlarge 
ment of the abdomen which is often dis 
covered by the mother or nursemaid When 
first noted the swelling is generally of large 
size a fact which indicates that the tumor 
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indw elhng catheter In my series of cases m 
which uroselectarv was used there was one 
case in which wrong conclusions w ere reached 
from the reading ol the urograms This cast, 
will be discussed m detail under differential 
diagnosis 

Cystoscopy and ureteral calhcten alton The 
last steps m the examination are cj stoscopy 
ureteral catheterization pyelography and the 
bacteriological study of the separated unnes 
as well as a \ery careful study of the renal 
function It may be advisable in certain 
cases to defer pjelography for a subsequent 
examination 

DIFFERFNTIAL DIAGNOSIS 

Although in a child or infant the presence 
of a palpable tumor m the upper abdomen 
with associated symptoms of fe\er and loss 
of weight general!) justihes the diagnosis of 
malignant tumor of the kidney instances may 
arise m which the malignancj ma> be located 
m some other abdominal organ hile malig 
nant tumors are rare in infants and children 
It IS a well known fact that malignant dis 
ease does occur in these little patients as is 
shown m the recent articles dealing with 
malignant diseases in mfancj and childhood 
by Bond) on Angiosarcoma of the Liver 
b) Castle on Primar) Carcinoma of the 
liver b) Downes on Tumors of the 

Ovary by Fullerton on Sarcoma of the 
Small Intestme by Harns on Carcinoma 
tons Ovarian Teratoma and by Wixter on 
Sarcoma of the Bladder 

Intravenous p)elography with uroselectan 
should prove of great v alue in making a dif 
ferential diagnosis Great care should be 
exercised however in interpreting the films 
F or example w e might mention an interesting 
case m which malignancy of the kidney was 
suspected Pyelograms were made after the 
injection of uroselectan ^ On the one side a 
normal pyelogram was obtained but on the 
opposite side that is the side with the sus 
pected tumor no kidney shadow was ob 
tamed It was somewhat difficult to read 
these films as there was present a large soft 
parts shadow made by the tumor and as an 
insufficient amount of uroselectan had been 
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mjected From the evidence obtained a teata 
Uve diagnosis of malignant renal tumor imgU 
well have been made However in order to 
check the findings obtained by means of intra 
venous p)elography bilateral p)eIograms 
were made from below and this time iie 
secured normal p) elograms This case plamlj 
illustrates that we cannot be too careful 
when interpreting intravenous p)eIoe>rams 

CASE ILLUSTRATING IMFORTANCE OP CORRECT 
INTERPRPTAT OV OF FILMS 
Btlaleral carctnoma of the ovartes 
Case i E C female aged j years 9 months 
referred by Dr Charles Schott was admitted to the 
Children s Memorial Hospital July 21 1930 T 0 
months before admission to the hospital the mother 
noticed that the child was extremely pale waslos eg 
weight ate very little was very irritable and the 
abdomen looked larger than usual Several weeks 
later the mother noticed a rapid enlargement of the 
abdomen which was much more noticeabk on the 
right side There was some frequency the child had 
to urinate three or four times at night Before adtau 
Sion to the Children s Hospital the child had been in 
another hospital where an injection of uroselectan 
bad been made on the Icit side the pjelogiam was 
normal and on the right side no kidney shadow was 
seen A diagnosis of tumor of the right kidney was 
made The patient was then sent to the Childrens 
Hospital 

Physical cvommation disclosed a very prominent 
abdomen fluid m the peritoneal cavity a hard 
fixed nodular mass in the right side and enlarged 
inguinal glands U asse mann test gave a negative 
teacUon Blood examination showed red blood cells 
3200000 leucocytes 8400 hamoglobin 58 per 
cent Blood chemistry uric acid s 7 creatinine i 8 
non protein nitrogen 45 7 
Urmalysis albumin o blood 0 sugar 0 many 
hyaline and a Jew granular casts Cystoscopic 
examination was negative The ureters 
cathetenzed without d tficulty or obstruction The 
specimens of urine obta ned from the right an 1 left 
ki Ineys and bladder were negative and sterile upon 
culture The pyelograms rightandleft wereno mal 
Diagnos s primary ovarian tumor with metastases 
to the liver 

Result the child faded very rapidly and died 10 
days afte admiss on to the hosp tal Autopsy 
exaroinat on was made by Dr W 6 Hibbs whose 
findings \ ere bilate al carcinoma of the ovaries 

Problems in differential diagnosis may arise 
m cases of appendicitis for instance when an 
appendiceal abscess is adherent to the blad 
der and produces bladder symptoms that 
predominate the clinical picture or when m 
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practicallj the \\ hole of the left side of the abdomen 
A small nodular mass A\as felt just to the left of the 
umbilicus Urmaljsis reaction acid albumin + 
sugar 0 sediment negative Blood examination 
red blood cells 6330000 leucoc>tes 18480 hTmo 
globin 60 per cent Wassermann test was negative 
Cvstoscopic examination revealed a normal bladder 
Urine from the right kidncj was normal no urine 
«as obtained from the left kidncv Pvclograms were 
made and revealed a normal right side On the left 
side the bromide solution met an obstruction at the 
ureteropelvic junction hence no pjclogram was 
obtained 

A left nephrectomy was done Sections were made 
and showed a mixed tumor (\\ ilms) Since leaving 
the hospital the patient has had two courses of deep 
N raj treatment and is still living and well 

TUBERCULOSIS OF TUP KIDNE\ 

Dunng infancy and childhood chronic renal 
tuberculosis is rare A study of the literature 
reveals this fact and I have found it to be 
true in my experience I have seen but 8 
cases of renal tuberculosis in children up to 
the age of 14 jears Five of these children 
yere operated upon In a scries of 335 cases 
(operated upon) Kuster reports that i 49 per 
cent occurred m children from i to 5 years 
old and in a group from 5 to 10 jears old he 
found I 49 per cent Guillom reported 60 
nephrectomies from the Albarran service and 
found s per cent under the age of 20 In his 
thesis Boeckel published the statistics of 
Andre In this senes of 64 nephrectomies 
there were 4 cases or 6 25 per cent under 19 
years Wildbolz found i 26 per cent under the 
age of 10 y ears 

I believe that there is slight doubt but that 
the figures on the frequency of renal tuber 
culosis m children will undergo revision in the 
near future when all cases of chronic pyuna 
and so called relapsing pyelitis will be sub 
jected to more careful and complete urologic 
study A more painstaking comprehensive 
urologic study will likewise throw light on 
another debatable point that is whether the 
involvement is unilateral or bilateral 

The problem of diagnosis will not be diffi 
cult provided careful examination is made of 
every case of pyuna or haimatuna as well as 
of every case with persistent bladder symp 
foms However one should keep uppermost 
in his mind the possibility of the presence of 
renal tuberculosis in all cases that fail to respond 


to medical treatment for chronic pyuna 
Routine \ ray examination of the urinary 
tract will often show areas of calcification 
compatible with renal tuberculosis — a phase 
of the diagnosis in renal tuberculosis ably 
presented by Braasch some years igo 

The problem is just the same m children 
as it IS m the adult namely to determine 
which side is involved and the functional 
capacity of the well side In the early cases 
cystoscopic examination may show nothing 
abnormal However many patients are not 
seen until the condition has been present a 
long time so that the bladder has already 
become more or less involved and changes 
have taken place which are readily recognized 
by the well trained urologist when the patient 
is subjected to cystoscopic examination 

It IS surprising to note that many European 
urologists consider that it is difficult to diag 
nose this lesion and to determine whether or 
not the lesion is bilateral or unilateral They 
attnbute this problem to the difficulty of 
passing the cystoscope Mathieu states that 
under 8 or 10 years of age catheterization 
very often seems impracticable so that it is 
his custom to perform an exploratory opera 
tion m the lumbar region However with the 
present highly perfected small cystoscope the 
field of applicability of cystoscopy and ureteral 
catheterization must ever widen Even m 
small boys in whom only small instniments 
can be introduced one is justified m some 
cases m cathetenzmg and studying one side 
at a time This technical difficulty may be still 
further reduced by using uroselectan Once 
the diagnosis of chronic unilateral renal tuber 
culosis has been made prov ided the opposite 
kidney IS free of tuberculous disease a nephrec 
tomy would be the proper course to pursue 

ILLUSTRATIVE CASES OF RENAL TUBERCULOSIS 
Renal titberciilosts — right 

Case 4 F B female agedojfiars ivas admitted 
to the Presbj lerian Hospital on the service of Dr C 
Grulee October 4 1Q30 For the past month the 
patient had been voiding small amounts of urine at 
frequent intervals and had been obliged to rise from 
four to SIX times at night to \oid This was not 
associated with much pain although at present there 
IS some burning upon urination I hvsical examina 
tion was negative except for a slight tenderness in the 
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hab been present for some time hence it is 
etceedinglj difficult to determine the dura 
tion of the patient s illness The rate of 
groTivth of these tumors maj be said to be 
rapid probablj in most of the cases Death is 
generally due to cachexia metastases and 
occasionally to intercurrent infection 

Haimaturia so common m malignant dis 
ease in the adult is singularly uncommon in 
the child In only one of our r7 cases was 
blood reported in the unne and therewassome 
doubt about this Microscopic blood was 
found in some of them 

Since many of these patients come in late 
m the course of the disease the diagnosis is 
relatix el> easy The presence of a large uni 
lateral tumor often of enormous sire which 
may or may not show an irregular nodular 
surface which has had a more or less rapid 
growth the presence of anaemia loss of ap 
petite and weight all are positue signs that 
should safely guide us toward making a cor 
rect diagnosis A plain roentgenogram will 
often reveal the outline and the extent of the 
tumor The value of mtrax enous pyelography 
IS evident Ab a rule cy stoscopy and ureteral 
catheterization are earned out last in the 
routine examination so as to determine the 
presence and functional capacity of the op 
posite kidney and to make bacteriological 
studies of the urine 

Metastases occur m the liv er and in the lung 
Extension metastasis may occur throughout 
the entire abdomen the growth inxolving the 
viscera and completely enclosing such struc 
tures as the pancreas and suprarenals Metas 
tasis to the opposite kidney has been noted 
Extension through the diaphragm may occur 
in which case tumor nodules are found on the 
pleural surface of the diaphragm 

ILLUSTRATIVE CVSES OF MALIGN VNT TUMOR 
OF THE KIDNEV 
Mahgrt »t turn r oj th kid ey 

Case J B male aged year was admitted to 
the Prcsbjterian Hosp tal julj 17 gg 1 uh 
complaint of enlarg me t of the abdomen and a 
turn r m ss on the right s de Si w eks brf re 
admission to the hosp tal th m ther while b thing 
the hild not ced this enlargement of the abd men 
There had been no pa n r u inary s>mptotns 
rh} s cal esam nation was negativ e except for a large 


tumor in the right upper quadrant which extended 
from the arch of the rib down to the crest 0/ the 
ilium The mass was firm smooth elastic and freely 
movable Blood examination sho\ ed red blood cells 
4 000 000 Jeucocy tes 16 200 harmog/ob/n 6S per 
cent ^\assc^mann and Kahn tests were negative 
Blood chemistry urea nitrogen 2^4 uric acid 5 c 
creattnmc 2a total non protein nitrogen 417 
Urinalysis reaction acid sugar o albumin + 
blood o sediment o Roentgen ray examination 
disclosed a uniform dense shadow over the right 
half of the abdomen Cystoscopic examination 
disclosed a normal bladder the urine from the left 
kidney negative A left pyelogram was normal The 
right pyelogram showed the ureter displaced to the 
left side of the abdomen No fluid entered the kidney 
peKis 

On July 21 1029 under ether an^sthes a a r ght 
nephrectomy wasdone Tolloi mg the operation the 
child developed complete anuria The blood chem 
istr was ureanitrogen too uncacid 91 creatimne 
43 total non protein nitrogen X2S0 Pheanuri 
was relieved by ureteral catheter drainage Follow 
ng the removal of the catheter the patient again 
developed anuna The blood chemistry at this time 
showed 133 milligrams of urea nitrogen 

On July 29 029 a second operation was done 

consisting of py elotomv and decapsulation The 
kidney was normal and free of tumor The pat ent 
left the hospital 2 davs after the operation 

On September 3 19 q he was admitted to the 
hospital a second time T 0 weeks prior to this the 
presence of a mass in the left upper quadrant had 
been noticed by the parents On September 4 
19 9 und r ether anssthesia a third ope ation i s 
performed At this operat on was found a large 
nalignanl tumor invol mg the rematmag kidney 
Sections were removed and m croscop c exam nat on 
revealed the presence of mixed tumor cells that w 
responded with the structure in the sect ons that 
were made from the k dney removed from the opp 
site s dc 2 months ago The pat ent left the ho pital 
October 18 1929 He 1 as given deep \ ray treat 
meats but faded rap dly and died on December 2 
1979 

Autopsv sho ved the pre cnce of a \V ilms tumor m 
the remaining kidney 

Mol gna U tumor of // e kid ey 

Case 3 L J W female aged 13 months was 

admitted to the Childrens Memo 1 1 Hospital on the 
service of Dr Joseph Brennemann Octobers I 9 j° 
The parents stated that the baby had al ^ j 
very large prom nent abdomen and that th s mo 
been noticed since she \ as about i month old 
importance as attached to this enlargement until 
thechvidv 5 13 months old \ hen they tookherto 
docto because they bel eved that the abdomen as 
g o ing more p dlv than the rest of the b dv 

Phv cal e amin tion as negative except J r the 
pre ence of a large mass m the left s de of the 
abdomen v hich was fi m movable and occup ea 
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Fi j Case 0 Areas of calcification between frst and 
second lumbar vertebra 


Roentgen ra> examination disclosed a group of 
small dense shadows at the second lumbar on the 
left side cast by calcified glands 
Cjstoscopic examination showed areas of super 
ficial ulceration of the bladder The ureters were 
catheterized without difficulty or obstruction Exam 
ination of the urine obtained at that time showed 


Bladder 

Ri ht kidney 
belt kidney 


p mm C It 

390 Sterile 

So Sterile 

570 Sterile 


0 Positive 

o Positive 

+ Posit VC 


, ^5 ologram of right side show ed a normal pelvis On 
the left side the pyelogram (Fig 2 Case 6) showed a 
group of calcified glands in the middle of the kidney 
pelvis 

Result no operation patient died May 16 1927 


URINAR\ CALCULI 

Calculi in the urinary tract it is believed 
Jire relatively rare at least the number of 
cases reported is small This supposedly rare 
incidence may be due to failure to recognize 
the stone since careful routine examinations 
in these little patients are not made for stone 
It IS possible that because of prominence of 
thegastro intestinal symptoms instances may 
be overlooked the patients being regarded as 
gastro intestinal cases If because calculus 



I ifi 3 Case 7 The presence of stone m the ri ht kidney 


disease is suspected careful routine examina 
tion of the urine is earned out changes in the 
unne would be found that would call atten 
lion to the possibility of a lesion in the urinary 
tract In such case a complete urological 
study should be made to verify the diagnosis 
Thomas and Tanner m an article based on 
a questionnaire were able to collect 203 reports 
of unnarv hthiasis m infants and children 
The average age was 78 years Forty of the 
total number occurred m children up to the 
age of 5 years 60 in children between 5 and 
10 years and 58 between 10 and years In 
the 45 remaining cases the age was not given 
There were 155 males and 45 females or a 
ratio of about 3 to 1 They found the follow 
ing localization 


Right kidney 
Left kidney 
Right ureter 
Left ureter 
Bladder 
Urethra 

One kidney and one ureter 
Both kidneys 
Both ureters 
Both kidneys and ureters 


7 


116 

25 

9 

14 


10 
3 9 

5 4 

3 9 
57 
12 

4 

6 


Thomson reported a senes of 585 cases of 
calculi of the unnary organs in which opera 
tion was performed Thirty eight per cent of 
the cases were children under 15 years of age 
figures that no doubt are much higher than 
those in this country ^ 

Clinton Smith found 5 cases — a relatively 
high incidence — in his series of 56 cases in 

Rpot UmyCll Ct IlptalCat Ch 
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suprapubic region and to the right and left of the 
subcostal regons Utinal>sis shoned albumin o 
blood + puso sugar 0 casts + Blood examination 
shoTved red cells 4 480 000 leucocytes 4 250 hsmo 
globin 66 per cent 

Blood chemistry tests showed urea nitrogen 17 6 
uric acid 4 3 creatinine t 4 non protein n trogenad 5 
Blood Wassermann test was negative 

Cjstoscopic examination revealed a few spots of 
ulcerat on in the region of the right ureter but the 
bladder was othcrw se negative The ureters were 
cathete ized without difficuU> or obstruction Exam 
ination of urine obtained at that time showred 

Coi ^ p{ 

U ocyl T b 1 I 

p mm CiiltM b lb t be case'll 

B 1 dd St le o 

R sht kid y 7 St nle + 

Left k d y Ster le o 

Pyelograms were made and showed on the right 
side (Fig I Case 4) the kidney pelvis irregular m 
shape opposite the second lumbar vertebra the 
superior calyx was n rrow and the margins were 
tagged The upper ur ter was witl in normal limits 
The I ft p> elogram showed a normal pelv s 

Poentgen ray examinat on { the ch st disclosed a 
c cumscribed a ea of increased density over the left 
s de of the be t 

I luoroscop c e amination of the chest disclosed a 
density i thin the lung nd eating th p csence of a 
tube (^ous abscess P tient was sent to a tube cu 
losis sanitarium 


Renal tuberculosis (rigll) and 
pulmonary tuberculosis 


Case 5 0 T colored female aged7)ear5 was 
admitted to the Presb> terian Hospital on the service 
of Dr C Grulee February 15 1928 The patient 
had been suficrvng from frequency of uiinalion 
nocturia hxmatuna and d>’suria for some weeks 
These conditions had not been noticed until the child 
had wet the bed a number of times and had com 
plained of pam on urination During the past 3 
weeks the symptoms had become more marked 
There had been a discharge from the right ear for 4 
j cars Physical examination was negative except for 
a purulent discharge from the right ear marked 
cervical adenopathy on the right side and small 
glands on the left Urinalysis disclosed albumin + 
sugar o blood + casts + pus+ Blood exam na 
lion showed red cells s 460 000 leucocytes 7 300 
hxmoglobm 72 per cent 

Roentgen ray examination of the chest showed 
tuberculosis Roentgen ray examination of the kid 
ncys was negative for stone 
Cysloscopic examination revealed the presence of 
cystitis The left ureter w-as catheterizcd without 
difliculty or obstruction and very purulent urine 
was obtained The right ureter was catheterired 
but urine was obtained with great difficulty and on 
examination showed 

Cum 
(111 u 


R cbt kid ey 
L 1 1 k d ey 


U yt 
p mm 

4360 

3 

3330 


Cultu 
St nl 
Stenl 
Stenie 


b Ul 1 be III 

+ + 

+ + 


Von Pirquet test gave a positive reaction The 
right py elogram was normal 
On Mar^ 2 1928 under ethvlene anssthesia a 
left nephrectomy was done The ureter was found to 
be si ghtly thickened the kidney much enlarged 
with large tuberculous nodules on its surface One 
tuberculous mass i as as large as a plum 
Result uneventful recovery Discha ged from the 
hospital March 36 1928 


B lateral renal Iii 5 t ciifosis 
Case 6 R W male aged 14 years was admitted 
to the Presbyterian Hospital September 24 1923 
The previous history was negative N ne mo ths 
before admission to the hospital wh le ice skat ng 
patient s feet got wet after which he uri ated every 
hour during the day for 3 weeks The frequency 
var ed and during the past 4 months he has been 
obi ged to void every 7 hours Urination w as painful 
espec allyat the end of urination and was associated 
with a pressing sensation and a sensation of great 
strain ng For the past months blood has been 
noted in the urine at the end of the act Phys cal 
e amination was negat ve Blood e ammation re 
vealed red cells 5 180 00 leucocy tes 10 600 himo 
globiQ 90 per cent Blood pres ure systolic 18 
diastol c 73 
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Tig s Case 9 The presence of bilateral renal calculi 

Note the light center m each stone 

had been under treatment m the out patient depart 
ment for the presence o£ pus in the urine I h>sical 
etammation was negative Unnaljsis showed aibu 
mm ++++ blood o sugar o Microscopic 
CTamination showed man) pus cells both free and m 
clumps Cultures showed colon bacilli Roentgen 
ray examination (Fig 4) revealed a shadow in the 
region of the pelvis of the right kidne> 

C)stoscopic examination disclosed large flakes of 
pus adhering to the bladder mucous membrane The 
ureters catheterized without difiicuU) or obstruction 
Examination of the urine obtained at that time 
showed normal urine from the left kidne> and 3 ow 
leucocytes and colon bacilli on culture from the right 
kidney Blood chemistrv showed normal blood 
Under ether anxsthcsia a right pyelotomy was done 

March 2g igj8 A large stone was removed through 

the incision in the pelvis A small aberrant xessel 
was found running to the lower pole of the kidney 
Convalescence was uneventful and patient was dis 
charged from the hospital April 19 19*8 

Bilateral renal calculi 

Case 9 E S female aged 12 years was admitted 
to the Childrens Memorial Hospital August 13 
1929 Three years ago patient had a severe attack of 
pam m the right lower quadrant The pain was 
severe and the attacks ha\ e increased m frequenp. 
and severity Urination sometimes relieved the 
patient The attacks were associated with chills 
fever and vomiting and at times by frequency of 
urination I hysical examination was negative Urin 
aly SIS showed reaction acid albumin ++ sugar o 
pus -hd" Blood chemistry showed normal blo<m 
Cystoscopic examination showed the bladder 
normal The ureters were catheterized without dif 
ficulty or obstruction Examination of urine ob 
tamed at that time showed 



ureter 

c>i pe C it 

Ri ht kidney 2080 Staphylococcus albus 

I eft kidney 810 Staphylococcus albus 

Roentgen ray examination (Fig 5) revealed bi 
lateral renal calculi Under ether anesthesia on 
August 22 1929 a bilateral pyelotomy with removal 
of thestones and decapsulation was done Chemical 
examination of stones showed uric acid 

Convalescence was uneventful patient was dis 
charged from the hospital September 6 1929 


Left ureteral stone 

Case to W A male aged 11 years \ previous 
urinary examination showed a large amount of pus 
There were no urinary symptoms Physical exam 
ination was negative Blood examination showed 
red blood cells 5 168000 leucocytes 26 000 h»mo 
clobin 95 per cent The W assermann test gave a 
negative reaction Urinalysis showed reaction acid 
albumin o blood o sugar o pus ++ tubercle 
bacilli o Roentgen ray examination showed a 
shadow extending from the second sacral foramen to 
the end of the sacrum (Fig 6) Cystoscopic exam 
ination revealed a normal bladder A thick worm 
bkc cast of pus was seen protruding from the lett 
ureteral orifice The right side was catheterized 
without difficulty or obstruction and the urine ob 
tamed was clear and sterile upon culture On April 
7 1923 under gas ether an-esthesia a left ureterot 
omv was done The ureter was found to be thick 
ened hard and fibrous Stone was removed 
Recoverv uneventful 


Stone in ureter — risht 

Case ii N N female aged 8 years was 
admitted to the Presbyterian Hospital December 
17 1926 During the past year she had had severe 
attacks of pain m the right kidney region radiating 
downward and forward into the bladder The 
attacks usually lasted about 3 to 1 2 hours and w ere 
assoaated with pain nausea and vomiting The 
present attack had begun 4 day s before admission to 
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Ti^hich complete urological stud> \vas made for 
s>mptoms relati\e to the urinary tract 

In children the stone is found in the blad 
der m the great majority of cases Bokay 
found the stone m the bladder m i 150 out 
of 1 6 I casf s of urinary calculi in children 
(Thomson \\ alker) 

Regarding the incidence of lithiasis in chil 
dren Hager presents some very interesting 
data In a series of 3 295 cases of children 
under 15 years he found bladder stones in ii 
of 674 or I 63 per cent ureteral stones in 7 
of 813 or 86 per cent and kidney stones in 
1 5 of I 808 which IS a relatively low incidence 

In the a\ erage case of kidney and ureteral 
stone the syndrome tallies closely with the 
picture presented by the adult except that 
it is often difficult to obtain a classical history 
in children and also because of the presence 
of gastro intestinal sy mptoms the urological 
symptoms are o\ ershado\^ ed hence over 
looked But repeated examinations of unne 
for the presence of blood cells and pus cells 
vs nell as crystals will gi\e a clue to the real 
cause of tht symptoms and this should be 
an incentive to careful urological study 

Pam IS pre ent in by far the largest number 
of ca es Renal colic and blood and pus in 


the urine occur with renal and ureteral stone 
In one child the only complaint was painles 
hTmatuna and yet examination disclosed cal 
cull on both sides In another instance the 
patient was sent in because albumin had been 
found m the urine A diagnosis of nephnti 
had previously been made 

Calculi in the bladder of the child produce 
sy mptoms similar to those in the disease in the 
adult namely pvin frequency urgency and 
tenesmus At times there is a great urgency 
and great difficulty is experienced in holdm 
the urine vMth the result that the child wets 
the bed at night and his clothes during the 
day On account of these symptoms a diag 
nosis of enuresis is occasionally erroneously 
made and the usual treatment for enuresis 
IS instituted with the result that one more 
patient is added to the list of failures to re 
live the condition treated In every case of 
enuresis we always make it a rule to subject 
the patient to an \ ray examination of the 
geniio urinary tract and to a cystoscopic 
examination W e do this especially in that 
group which have been treated for enuresis 
for varying periods of time without relief 

The diagnosis and differential dia^'nosis 
should offer no problems not met with m the 
adult 

ILLUSTRATIVE CVSES OF CALCULUS 
Renal calculus 

Case? E II female at,edioyears was dmitted 
to the Children s Memorial IIosp tal on the service 
of Drs F sk Helmholz and Schott March 2 QJO 
E ght months prior to adm ssion to the hospital 
patient had had attacks of sevc pain on the left side 
f tl e abdomen The pa n was aggravated by move 
ment or exertion At t mes these attacks occurred 
every day No urinary sy mptoms i ere pre ent 
ihysol examination was negative Cystosc^c 
e am nation reveal d a normal bidder Ihe 
urcte s re catheterized v ithout diUculty 0 ob 
struct on The u nes from the r ght and left ® 

V e e free of pus and sterile upon culture the bladde 
u ne bowed ii pus cells per cub c mill meter tut 

asst rde upon ulture Roentgen ray e aminatio 

d dosed a stone in the I ft kidney about the * ® 0* 
a dime (F g 3) Permission to oper tewa refused 

Ren I calculus — ght 

Case 8 M M fern le aged 9 years as ad 
m tted to the Children s Memor 1 Hosp tal on the 
s VIC of D Aldrich F b uarv 2 928 nth on 

plaint of f equency and painful urinat on Pat ent 
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Ftg g Case 15 Bilateral dilatation ci ureters and 
Wney pelves 

w proved by a study of the statistics of chil 
dren s hospitals of the pediatric services of 
the large general hospitals and also of large 
out patient departments The experience of 
various urologists as sho\m in their published 
reports also confirms this finding Thomas 
and Birdsall found 14 cases (34 per cent ) of 
Pjehtis and pyelonephritis m a senes of 48 
renal lesions Their figures closely resemble 
own in a previous paper I reported that 
in a senes of 86 cases of urologic conditions 
in children, a diagnosis of pyelitis and pyelo 
nephritis was made in 30 or approximately 
34 S per cent 

The fact that these infections are so fre 
quent and the fact that the various methods 
of treatment have given unsatisfactory re 
suits probably account for the extensive litera 
on the treatment of pyelitis 
The failure to effect cure through the van 
ous forms of treatment that have been and 
are still in use is due to the fact that the under 
fyingpatholog> is not understood for the diag 
nosis IS generally based on the symptoms 
Especially on the presence of pus in the urine 
As a result of intensive study the old con 
oeption of the clinical picture of so called 
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Fig 10 Case 17 (I eft pvelo ram ) The pres nee of 
enormous dilatation of the kidney pel is and ureter 

p>e!itis has completel> changed and we are 
now in a position to appreciate why in one 
group of cases the disease runs an apparently 
self limited course and responds promptl> to 



Fig XI Case 18 (Right pjelogram ) Hjdronephrosis 




F 7 C e Th p ce f a sto in th ghl 

the hospital and the pain was still present The pain 
generally subsided gradually and was folltn ed bv 
soreness m the right side The attacks were brought 
on by rid ng on street cars and buses Blood \ as 
found in the uri e about 6 months ago 

Ph> sical e amination as negative except for some 
tenderness on the right s de m the reg on of the right 
kjdne\ Urinalvsis sho\ ed albumin + suga o 
blood trace sediment showed pus cells and man> red 
bl od cells Blood examination sho ed red blood 
Cells 5SIOO00 Ieucoc>tes 17200 Roentgen raj 
c amination disclosed lo on the right sde of the 
pelv s a dense shado (Fig 7) st ngly suggesting a 
stone m the ureter Cj toscop c examination re 
vealed the right ureteral onfc swollen and cede 
urete s we e catheteiized with some 
diiT ult\ n the ght s de E aminat on of urine 
obta ned at that t m sho ed no pus cells no o gan 
isms n sm r and steril upon cultu e \ fu ther 
roentg n r j e am at on (Fig 8) showed the pres 
ence of t ne n ontact with the sh do\ g ph 
c th ter A shift plate film sho\ d the tone still in 
c t ct th the thete and a d lated pelv \ 
diagnosis w s m de of stone n the r ght ur ter 
On Decemb 16 ig 6 under ethj'Ienc ether an*s 
thesia a right ur t otomy wa done Recover) 
ne entful and patent was dscharged from the 
nosp tal Januarj ig -j 

Bl dd Ici lus id fib s f le It U I 
0 fi € 

Case 12 II H male col r d an d o ve rs 
e te edth Childr n Mem IH p til Septmber 


10 1929 Pat ent bad been suffering for : jear ith 
constant dnbbl ng of un e associated with burn ng 
on urination There had been d fficultj in pass ng 
urine necess tating g eat straining for some length of 
t me Phj sical e am nation \ as negativ e e cept f r 
the presence of a large suprapub c tumor Th 
Wassermann test gave pos tive eaction Cvsto 
scop c exam ation re ealed a st e as ell s 
cedema and edness at the base of the bladder Th 
res dual urine was 8 unces A di gnosis was mad 
of Slone in the bladde chronic cj st t s and fibres s 
f internal urethral rifice Operation i as adv sed 
and consented to A suprapubic cjstotomv s 
made and the sto e v as removed The nternal 
ureth alorifice wasresectedand theposteno ureth a 
d lated w th the finger I atient made an u ventf 1 
recovery 

\CUTE AND CHRONIC INFECTIONS 
OF THE KID\E\ 

It IS a generall> x\ ell recognized fact amon'' 
pediatncians and urologists that the disease 
most frequentlj found m the urmar> tract 
of infants and children is that presenting the 
clinical picture of pjehtis or cjstopjelitis 
That this clinical picture is frequently present 


KRETSCHMER DISTASES OF 


THE URINART TRACT IN CHIIDHOOD I 4 j 
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I PV ) , 

fvy « - 




r»g 14 Case *a The location of the opening of lje 
accessor uretet below the external urethral onwc this 
ureter drained the upper half of the kidney The right 
kidney shows moderate hydronephrosis 

pyelitis and in some of the cases m which 
pyuria persists the patient should 
rushed into a cystoscopic examination but 
I do believe that d the case has been carefmly 
managed for a period of say 6 months and ii 
the pyuria does not clear up and the attacks 
of renal infection continue to recur then it 
would seem that the indications are definite 
to subject the little patient to a careful and 
complete urological survey' 

In the second group of cases it should be 
remembered that the organs hav e become ex 
tensively involved which of course is tes^n 
sible for the chronicity of the disease The 
lesions are obstructing in character 
causing a dilatation of the ureter and Kidney 
pelvis with stasis as well as other local wn 
ditions favorable for the development of at 
tacks of acute pyelitis 

In the acute cases the treatment offers no 
senous problem — rest in bed the administm 
tion of large quantities of fluid and careful 
attention to the gastro intestinal tract gen 

V th d I f t e t f* 

V g t m 1 I* m Hh d 14 


Tiff i« Case 22 1 he resected upper half of the double 

Lidnfv ^4 \«ew showinj, the vessels at the dilated ureter 

and the adh«wns of the ureter oroducmg obstruction 
a Showing the small maryn of kidney tissue and dilated 
pehis 

cralh suffice In many cases a history ot 
recurnng attacks o! head colds is given and 
m these patients particular attention must 
be paid to the nose and throat 

In the relapsing cases the treatment de 
pends of course on the underlying patho 
logical condition Before the routine use of 
pyelograms some patients were subjected to 
ureteral catheter drainage but in most of 
tom pcHic lavage with silver nitrate or one 
of the newer silver salts was “med out and 
to efiect was quite strilang m that t*'® 
cleared up and the cultures became sterile 

In sSie patients however bactcriologuial 
iureswere evceedingb difficult to obtain due 
to the fact that an organic disease generally 
leading to stasis was present stricture of the 
ur* ter with dilatation of the ureter and kidney 
pelvis and hydronephrosis due to obstruction 

at to ureteWh’^ )unnt>™ ‘ 

drasuc treatment than simple pelvic lavage 
It 15 possible that some of the early cases 
treated by pelvic lavage were improved or 
cured not through the lavage alone but 
through to dilatation to tesult of the 
ureteral catheterization Since to advent of 
pyelography it is difficult to ascribe all these 
Lres to to passage of ",s 

Know that m many cases the dilatation IS 
enormous Moreover we have treated a num 
her ot patients by means ot pelvic lavage 
without either clearing up to infection ot 
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Tg C iQ (Infa t agedamo ths) Th p ce 
f e I g cy t th pp pol f th k d y d er J 
m !1 yst with m 11 r ro t f kid ey t ssue 

internal treatment while in another group 
there is no response to any sort of internal 
treatment The one factor that has con 
tnbuted more than an> other to the under 
standing of these cases is the pyelo uretero 
gram through which is shown the important 
role pla>ed hy stasis and faulty drainage and 
the frequenc> wth which hj dronephrosis and 
hydrouretf r occur 

In this group of cases the colon bacillus is 
the common in\admg organism but b> no 
means the only one Other organisms found 
are as follows staphjlococcus albus staphylo 
coccus eberthclla group streptococcus strep 
tococcus hicmol) ticus salmonella group pjo 
cyaneus and pneumonococcus 

Dibcussion IS still rife as to the relationship 
between pj ehtis and the infections of the nose 
and throat which are often classified under 
The grippe infections are gen 
erally due to organisms of the coccal group 
whereas m pjclitis the colon bacilh are found 
Some daim that the colon bacillus overgrows 
the other organisms so that an erroneous 
imptKsion IS given This phase of the subject 
IS still open to in\cstigation and discussion 

1 will not burden >ou wnth a discussion of 
the \anous theones concerning the route or 
path of infection but will simply sa> that 
the> are three m number and are designated 
as urogenous lymphogenous or hsrnatoge 
nous “ 



. * 6 J c- 0 j/i p nee f do bl k d y th 
CO bl «i tf m ti gj th bladd Th upp rh If 
h a rud memory p 1 i ! th low h if la i, 
h>d ephro s 

As previously mentioned there seem to be 
two groups of cases In the first group the 
disease apparently runs a self limited course 
the patients git well with or without medical 
treatment and no difficult problem is prt 
sented In the second group of cases there i» 
a history of few or many recurring attacks of 
acute pyelitis with its symptoms of chilh 
fever sweats and often great prostration 
Gastrointestinal symptoms are occasionally 
present When the acute attacl subsides the 
urine seldom clears up entirely and even 
when it clears as occasionally happens colon 
bacilli are nevertheless found on culture In 
the group of relapsing cases and even m some 
cases m which there has been only one attack 
of pyelitis the examination of unne often 
shows the presence of pus or colon bacilli or 
both ^Vhen medical treatment fails m this 
group of cases the patient should be subjected 
to a complete urological study A more or less 
arbitrary period of time should be fixed beyond 
which It should be considered unwnse to carry 
internal treatment without a definite knowl 
edge of what the underlying pathology might 
be I believ e that in the ordinary case of acute 
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mthout difficulty or oSstruclton Eiammalion of 
uime obtained showed the {oUowjng 


Bladder 
Right Kidney 


Leu ocytei 
re erwn 

83Q 

104Q 


CuUu es 

Colon bacillus 
Colon bacillus 


Pjclogram o! right side showed the Udne> pelvis 
at second lumbar and within normal limits ine 
ureter appeared normal 
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F,g 16 Case 4 BJateral uretml sWetures h>dio- 
ureters and hjdronephrosis 


Result free of syraptoms 8 months later ulth 
negative urinaiy examination 

Bthicrd unUrd slnctiim hydrourtltn 
hydronephrosu oni pyeltlts 
Cxanis P C female aged s years iiasadmRted 
to the Children s Memorial Hospital on the seniM 
of Dr Aldrich June 5 I9 S The Add had been 

petfecflj veil up to I } ear ago at u hich time pus o as 

found m the urine Internal treatment had been 
given Phj steal examination was negative « 
mimnation showed red cells 4040000 
16 goo hxmoglobm 75 P«r 
pressure was Jo6 diastolic 80 Blood cbemisto 
analjsis showed urea nitrogen 17 
creatinine t 4 non protein nitrogen 33 
showed albumin 4* sugar o blood o pus + ^ 
gen ra> examination was negative for stone 
C>stoscopic exammation revealed smau 
the trigone possibly c>stitis cystica Ine uy* 
were cathetetizcd without difficulty or obstruct 
and examination of the urine obtained snowed 


Bladder 
Right kidney 

Left kidney 


p C 11 

TVi% Colon bacillus 

jQ< Colon bacillus 

and staphylococcus 
405 Colon bacillus 


Pyelograms {Fig 9) showed dilatation of both 
ureters and kidneys , 

Treatment consisted in dilatation of the u 
ynctures and peKic lavage with silver rnim 
Eight dilatations and eight pelvic lavage treatments 


gave no improvement as regards the ‘J"' 

ftnclures Operation was advaed On October as 
fj g a suprapubic csstotomy was done Both 

’’“^lu'Seifraadfan uneventful recovery and 

■'l‘Sv\S:“n\S?mXre.eSM 

peKic lavage with silxcr nitrate 

R,ghl hydronephrosis stricture of right ureter 
and btloltral pyelitis 

rA«;E 16 P E female aged 4 > ears 
r,?\\ \\ Ross LaPorte Indiana was admitted to 

SSetU tte “eve? sutsfded crarmnation of the urine 
A^aSmanj pus cells She has had four such attacks 

StS'n fhfp rtrZfones Phj sical exammauon 

Smioation siToued red “IL 5 >00 taeoc> “ 
IS 000 temoglogin 00 per cent Blood chemistry 
aLlysis showed ureass uricacidso creatinine I 25 

non protein 
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influencing the dilatation matenallj if at all 
In se\eral instances in which the patient had 
definite stricture of the ureter at the uretero 
pelvic junction systematic ureteral dilatation 
seemingly had no effect on the dilatation or 
infection 

It would seem that when dilatation and 
pelvic lavage have no effect on the patients 
condition one is justified in advising surgery 
This has been my course m a certain number 
of cases of streture at the ureterovesical 
junction The operation consists m a supra 
pubic c> stotoray and div ision of the stnetured 
area with scissors through the open bladder 
follow ed by dilatation of the ureteral stricture 
with ordinary urethral sounds Ifthekidneys 
are to be saved I believe one is justified m 
advising surgery for m my e'cpenence the 
patients I operated upon had been very thor 
oughly and conscientiously treated with dila 
tation without effect in one case five ureteral 
catheters had been introduced but even this 
degree of dilatation had had no influence upon 
the patient s condition 

Many cases of stricture of the ureter have 
been reported as congenital in origin No 
doubt in a certain number of cases this is 
true particularly m young children for large 
hydronephroses have been found in the new 
born but whether one is justified in classify 
ing all strictures m children as congenital may 
be open to some discussion 

ILLUSTRVTIVE CASES OF ACUTE AND CHRONIC 
INFECTIONS OF THE RIDNEY 
B I le al cl 0 c nephrtt s and pycht s 

Case 13 M McN female agedi3yeaTS refciTed 
by D George Parke \ as admitted to the Pres 
bjtcr n H sp t 1 August 6 1929 \t age of 26 
months pat e t h d had a streptococcic sor throat 
f llo ed by neph t s Ton llectomy performed at 
th t t me About 6 months ago cedema of lot er 
e trem t\ e>es and Ips as n t ced One month 
go pu as found in the urine For the past 2 \ ccks 
there has been some urge cy and the uri e can be 
retained onlj \ th much d comfort Phys cal ex m 
nat on as neg l ve Urn l>sis showed albumin 
+ bio d + h>al ne and granul r casts + Bio d 
min tion sho d ed c Us 4 000 00 leucocyt s 
3 Soo haem gl b n 80 per cent The vst be blood 
p css e s 134 diastol c 76 Blood ch mist y 
sh ed ur n trogen 9 4 u c cid 7 3 c eatm ne 

9 on protein n t ogen 34 1 The Wass rmann 
test \ as n g tive 


C) stoscopic examination sho ed a normal bladder 
and ureteral orifices The ureters v ere cathetenzed 
V ithout difTcuIty or obstruction Examination of 
the urine obtained at that time showed the following 


Bl dder 00 St phylococcus (b s 0 

Kghtkdny 2:0 Staphylococc s alb 

Left Lil cy 35 St I 

The guinea pig test showed the urine from the 
bladder and from the right and left kidnevs negative 
for tuberculosis 

The phthalein test show ed a return m the first half 
hour of 20 per cent m the second half hour of 0 per 
cent and in the third half hour of 5 per cent a total 
in 1/ hours of 43 per cent 


TREATMENT CASE 13 



Result examination by Dr Parker S ptember 
19 930 revealed a normal blood chem strj and a 

normal urine e cept for a trace of albumin and a fe 
hyal ne and granular casts 

PyeUl s — Tight 

Case 14 M O female aged S >eats was ad 
mitted to the Presbj tenan Hospital onthsser ic ot 
Dr C Grulee June i 1928 A left nephrectomy baa 
been performed at the age f s months because of an 
infected hydronephrosis Following an ttack ol 
chicken pox 6 months ago the child cont nued to 
run a temperature and on e ammat on pus was 
found m the urine for v h h she recei ed treatment 
m the hospital Up n admissi n to the hospital at 
th s t me pus w s ag in found m the u me I h> s cal 
e am nat on was negative Urnal>s sh 
min sug r o blood o pus cells +++ BI on 
e am nat on revealed red cells 4 330 00 leucoev t s 
9 70 haimoglobin 60 per cent The blood chem tr> 
analysis showed ure n t ogen s 4 wric acid 4 4 
c eat nine i 5 n n p tein n trogen 364 

Cystoscopce amination June 14 928 re ealeaa 
normal bladder The r ght ureter was catheter^ u 
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revnsed due to the fact that interest in this 
subject IS mcrcising and man> more casts 
wall doubtless be reported m the near future 
The pathologists especnU> those connected 
with children s hospitals being more mtercstctl 
m the matter than ‘^me jears ago will un 
doubtedl) report the results of their studies 

In a senes of 1^3 consecutnc necropsies on 
children Bigler found an incidence of 1 5 per 
cent of congenital anomalies of the unnan 
tract Bugbee and WoUstcin found anomalies 
m 2 3 per cent in a study of 4 oo^ autopsa 
reports Brown and Corbeillc in a study of 
the urinary tract of 80 fetuses and young 
infants found malformations of the kidney 
m 20 per cent and malformations in the 
ureter m 11 25 per cent In their senes of 80 
cases there were 3 cases of hydrocephalus and 
each of these showed definite kidney and 
ureteral deformities 

Further evadence of the frequency of the 
occurrence of these anomalies has been found 
m some of the recent publications For in 
stance Lowsley and Butterfield in a senes 
of 100 cases of urological conditions m infancy 
and childhood found 29 instances of con 
genital anomalies 13 of which were of such 
a nature that they probably influenced an 
infection of these organs Beer and Hvman 
in reporting a series of 150 urological condi 
lions m children found one third due to 
anomalies 

Mertz m a paper based on 49 cases of 
chrome pyunam infancy and childhood found 
congenital changes in 20 or 40 per cent 

Except m very obvious cases such as a 
^ery large congenital hydronephrosis found 
on physical examination or m cases of ectopic 
ureters that open into the urethra or \agma 
the diagnosis is made during the course of 
routine urologic study Even in cases in 
which both ureters open into the urethra and 
can be seen with the eye it is necessary to 
subject the patient to a complete cy stoscopic 
examination The type of anomaly m which 
both ureters open into the urethra wthout 
accessory ureters opening in the bladder is 
rare Heaney and I reported a case belonging 
to this group in which both ureters opened 
mlo the urethra ^ 

J Am II As My g g 58$ jS? 


The mere fact that an anomaly is present 
should not lead one into believing that symp 
toms will occur on account of the anomaly 
itsdf IS a rule symptoms are completely 
absent and on account of their absence the 
anomaly I regret to state is frequently over 
looked On the other hand congenital anoma 
lies not infrequently produce interference with 
unnary drainage so that stasis results and 
sooner or htcr secondary infection intervenes 
The infection it should be emphasized here 
IS accompanied by chills and fever and pus 
in the urine and medical management has no 
cfTcet on the condition It is these factors 
which result m bringing the patient to the 
urologist 

It IS not my intention to discuss all the 
congenital anomalies which may occur but I 
will present brief reports of some of the cases 
that I have seen In some of the cases of 
stricture and hydronephrosis it may be dif 
ficult to arm c at the conclusion of a congenital 
origin of the lesion but in others the con 
genital origin is self evident 

ILLUSTRATIVE CVSEs. OE CONGENITAL 
VNOM VLIES 

CongcnUal solitary C}sl of the kidne\ 

Case 19 J H C female aged 3 months referred 
bv Dr Parmclee was admitted to the I resb\ terian 
Hospital October 4 1930 Off and on since birth the 
child had been troubled w ith \ omitmg and diarrhosa 
She had failed to gam weight Three weeks ago the 
mother noticed an enlarged abdomen No unnarv 
symptoms were noted Ph^slcal examination b> Dr 
larmelec was negative except for a \er> thm 
distended abdomen Peristaltic waves of stomach 
and loops of bowel were seen through the thin ab 
dominalwall A firm rounded tumor mass the size of 
a small orange and slightl> tender to pressure was 
noted in the region of the right kidney The mass 
extended dow n neath to the crest of the ilium With 
the use of uroselectan pvelograms were made On 
the left side the pyelogram was normal No pyelo 
gram w as obtained in the right side Blood examina 
tion revealed red blood cells 3 6 0000 leucocytes 
13500 haimoglobin ,0 per cent Urinab sis showed 
reaction acid albumin o blood 0 sugar 0 few 
qnthelial cells 

Diagnosis Tumor of right kidney probably 
malignant and operation advised 
On October 22 1930 under ether ana:sthesia a 
right nephrectomy was done hen the kidney was 
exposed alargecyst the size of a lemon was found 
{Fig la) This evst wssfirmlj attached to thelowcr 
pole of the kidney and several other cy sts were seen 
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C>stoscopic examination re\ealed a normal blad 
der and ureteral orifices No urine w as obtained from 
the right side Examination of urine from left kid 
ne> sho ed 600 leucocjtes per cubic millimeter 
cultures \ ere sterile A pjelogram of the right side 
sho ed the kidne> pelvis at a le\el with the third 
lumbar vertebra The pelvis was large The ureter 
was definitely dilated and tortuous from thecurxcto 
the midline of the sp ne A pyclogram of the left 
side show ed the kidney pelvis at a level \ ith f rst and 
second lumbar vertebral and within normal 1 mits 
and a very slight dilatation of the ureter the dight 
ness of which is apparently of negligible importance 
Treatment consisted in internal medication and pel 
\ c lavage with silver nitrate 

Urinalysis September 2 1925 showed 


B1 dde St rile 

Rj ht k d ey 3 StenI 

L ft k d ey 60 Si 1 

Result cured 


Bilale I hydro etcr I ydroiiephrosis psonept sis 
and left ureteral slncti re 


Case 7 £ D male aged9>ears wasadmitted 
to the Child en s Memorial Ho pital on the service 
of Dr Backman Mays 1927 Child wasapparenlly 
well up to about 1 year ago He now complained of 
pa n in abdomen diiTcultv of urination and tenes 
mus He has been losing \ eight appetite is verv 
poo Phys cal e amination re ealed an anxmic 
poorly developed and poorly nourished child not 
acutely ill The tonsils were large cryptic and 
injected Examination of the heart revealed faint 
svstolic murmur at the ape The abdomen vas of 
the tense tvpe with very thin wall and prominent 
veins Peristaltic waves were visibl through the 
abdominal wall The external genital 3 we e nega 
tive except for marked phimosis Ur nalys ssho ed 
albumin 4* + blood o sug r o pus + casts o 
Blood exammat on reve led ed c 11s 4 230 ooo 
leucocytes 15000 hamoglobm 60 p r cent The 
systol c blood pressure was 4 diastolic 80 The 
Wasserm nn test of the spinal fluid v s negative \ 
c\ stoscopic exam nat on v as made under ether 
an$sthes a July 20 927 A shelf could be seen 

behind the nterurete c lig ment and a few dim 
pi gs behind and to the right of the right urete al 
o fi e Large flakes of pus adhered to the bladder 
wall Both u eter were catheten ed and examina 
tion of the ur ne obi ined sh cd 

G p 


BI dde 
R ght k d y 
L ft kid y 


Cul be* 1 

460 St phylococc lb 
00 St phyl c cus lb 
600 St phyl c us lb 


Res dual urine w s 125 cub c c ntim ters 
Pyclogram of the left sid (F g o) shot denor 
mous d latation of the urete nd kidney pelvn of 
the r ght side dilat tion f u eter nd kidney pelvis 


Treatment The patient was carried along with 
catheter drainage and bladder irngat ons for 5 
months On March 29 1928 underelheranisthesia 
operation was performed through a suprapubc 
evstotomv The bladder \ as examined The wall 
was thickened \ shelf v as seen across the base at 
the bladder neck The right ureteral orifice \ as not 
found two superficial diverticula were seen to the 
right of the usual normal location for the r ght 
ureteral orifice The left ureteral orifice was dilated 
with Nos 6 8 and 12 (Lngl sh) bougies and cut 
upward for K inch A v edge shaped p ece of tissue 
was remo ed from the base of the bladder neck \ 
No 18 urethral sound was passed 

Result uneventful convalescence Patient was 
discharged from the hospital June 26 1938 


Bil ileral / ydroi ephrosts 


Case 18 D J a male aged i'’' years was 
admitted to the Childrens Memorial Hospital on 
the service of Dr J Brenncman February 16 1938 
The child s abdomen had been large since birth 
There \ ere no symptoms Thechildhadalwaysbeen 
V ell Physical e amination was negative except for 
the abdomen Dr Brenneman found that on the 
right side deep seated and extending from about an 
inch below the costal border nearlv to the brim of the 
pelvis was a hard nodular cordlike mass that was 
freely movable and did not protrude far into the 
abdomen The child was admitted to the hospital a 
second time on June 26 1928 at which t me exam 
inalion sho ed th mass to be larger and softer 
Urmalvsis disclosed albumin 0 sugar 0 blood 0 pus 
+ Blood chemistry analys s sho\ ed urea nitrogen 
14 uric acid s 9 treat nine r 4 non p otem nitrogen 
31 Cystoscopic examination revealed a normal 
bladder The ureters i ere catheterued i ithout dif 
ficuity or obstruction The urine obtained at that 
time showed 

Le jt per mm C It '* 


ni dd 

L ft k d cy 
R tht k dn > 


444 S 

AS 


Staph) loco 
Steal 
Sterl 


Pyelograms revealed b lateral hydro ephrosis 
(Fg II right py elogram) 

On July 17 19 8 under ether anrsthes a rignt 
nephrectomy was don There i as an e ormous 
hydronephr sis and no kidney ti sue was left 
Result uneventful eco ery Patent was dis 
charged from the hosp tal August 14 9*^ 


CONGENITAL ANOMALIES 
It IS generally assumed that congenital 
anomalies of the genito urinary tract in Jn 
fants and children are rare due to the fact 
that such anomalies may cause no symptoms 
Although this assumption is based upon p^t 
experiences there can be no doubt that the 
present statistics will of necessity hav e to be 
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revised due to the fict thit interest m this 
subject IS increasing and nnn> more cases 
will doubtless be reported in the near future 
The pathologists especnllj those connected 
with children shospitals being more interested 
m the matter than some >cirs ago will un 
doubtedl> report the results of their studies 

In a senes of 153 consecutive necropsies on 
children Bigler found in incidence of 13 per 
cent of congenital anomalies of the unnarv 
tract Bugbee and Wollstcm found anomihes 
m 2 3 per cent in 1 stud> of 4 903 iutops> 
reports Brown and Corbeillc in a stud> of 
the unnarj tract of 80 fetuses ind >oung 
infants found malformations of the kidney 
m 20 per cent and malformations m the 
ureter m ii 25 per cent In their senes of 80 
cases there were 3 cases of hjdrocophalus and 
each of these showed definite kidnc> and 
ureteral deformities 

Further evidence of the frcqucnc> of the 
occurrence of these anomalies has been found 
m some of the recent publications For in 
stance Lowsle> and Butterfield m a senes 
of 100 cases of urological conditions m infancy 
and childhood found 29 instances of con 
genital anomalies 13 of which were of such 
a nature that the> probably influenced in 
infection of these organs Beer and Hvman 
m reporting a aencs of 150 urological condi 
tions m children found one third due to 
anomalies 

Mertz in a paper based on 49 cases of 
chrome pyuna m infancy and childhood found 
congenital changes in 20 or 40 per cent 

Eicept m \er> obvious cases such as a 
very large congenital h>dronephrosis found 
on physical examination or in cases of ectopic 
ureters that open into the urethra or vagina 
the diagnosis is made during the course of 
routine urologic study Even m cases in 
which both ureters open into the urethra and 
can be seen with the eye it is necessary to 
subject the patient to a complete cystoscopic 
examination The type of anomaly m which 
both ureters open into the urethra -without 
accessory ureters opening m the bladder is 
rare Heaney and I reported a case belonging 
to this ^TOup m which both ureters opened 
into the urethra ' 

J Am 3.r As My 


The mere fact that an anomaly is present 
should not lead one into believing that s>mp 
toms will occur on account of the anomalj 
Itself as a rule symptoms ate completel> 
absent and on account of their absence the 
anomilj I regret to state is frequentlj over 
looked On the other hand congenital anoma 
lies not infrequcntl> produce interference with 
unnarj drainage so that stasis results and 
sooner or liter secondary infection intervenes 
The infection it should be emphasized here 
IS accompanied b> chilis and fever and pus 
m the unne and medical management has no 
effect on the condition It is these factors 
which result in bnngmg the patient to the 
urologist 

It is not mv intention to discuss all the 
congenital anoiUcahes which may occur but I 
will present brief reports of some of the cases 
that I have seen In some of the cases of 
stneture and hydronephrosis it may be dif 
ficult toarnve at the conclusion of a congenital 
origin of the lesion but m others the con 
genital ongin is self evident 

ILLUSTRATIVE CVSEa OF CONOENITVL 
ANOMALIES 

Congenital solitary c^sl of the kidney 
Case io J H C female aged 3 months referred 
by Dr Parmelec was admitted to the Presb>terjan 
Hospital October 4 tg^o OH and on since birth the 
child had been troubled with vomiting and diarrhoea 
She had faded to gam weight Three weeks ago the 
mother noticed an enlarged abdomen No urmarj 
svmptorns were noted Phvsical examination b> Dr 
Parmelee was negative except for a verj thin 
distended abdomen Peristaltic waves of stomach 
and loops of bowel were seen through the thm ab 
dominal wall A firm rounded tumor mass the size of 
a small orange and shghllj tender to pressure was 
noted la the region of the right kidnej The mass 
extended down neari> to the crest of the ihum V, ith 
the use of uroselectan p>elograms were made On 
the left side the pjelogram was normal No pjelo 
gram was obtained m the right side Blood examina 
lion rev ealed red blood cells 3 620 000 leucocytes 
13500 hiemoglobin 70 per cent Urinabsis showed 
reaction acid albumin o blood o sugar o few 
epithehal cells 

Diagnosis Tumor of right kidne> probably 
malignant and operation advised 
On October 22 1930 under ether anaesthesia a 
right n^hrectomj was done W hen the kidney was 
expcKcd a large c> St the size of a lemon was found 
(Fig 12) This cyst was firmlj attached to the lower 
pole of the kidnej and several other cv sts were seen 


j8s 587 
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m the kidney Although it tvas possible to resect the 
c>st it was decided to do a nephrectomj because of 
the presence of the other small cjsts m the kidney 
Result patient developed bronchopneumonia and 
died November 15 1930 


Double kidney — left — xtillt dot ble ureter terminating tn 
the bladder st ictures of ureters and hyironeph asts 
Case 20 A B female aged 10 jears was ad 
mitted to the Children s Memorial Hospital on the 
service of Drs Raufman and Uilliams August 7 
1929 For the past 6 years she had had many attacks 
of pvel tis and bronchitis for rvhich she had received 
treatment Pus had been present in the urine almost 
constantly There had been some frequency of unna 
tion and loss of appetite Physical eramination was 
negative Urinalvsis showed albumin ++ pus 
+ + + Blood chemistry anahss showed urea 
nit ogen 16 uric acid 3 creatinine i 3 non protein 
nitrogen 33 Blood cTamination revealed red cells 
4 1 00 000 leucocytes 12400 hxmoglobin 8$ P*t 
cent Roentgen ray eraminalion was negative for 
stone C> stoscopic CTamination revealed tv o left 
ureteralopen np the upper one cedematous swollen 
and gap ng the lower one normal Both were 
eathetcrued The right ureteral 0 ifice was normal 
The urine obtained at that time sho ved 



A left pyelogram (Fig 13) showed double kidney 
with double ureters terminal ng 10 the bladder 
strictures of double ureters and hydronephrosis 
On August 22 1929 under ether anarstbesia a su 
prapubic cystotomy was made the stricture of the 
upper left ureter was cut and sounds up to No 17 
French were passed through the upper and lower 
ureteral orifices Rec very uneventful 


Accessory 11 eter ope tng ntotleu ell a 


Case 21 G B female aged 6 years was 
adm tted to the Childrens Memorial Hospital 
September 6 1928 Two years ago the pat ent had a 
sore throat with abdom n 1 pain Pus was found n 
the urin Th s cond t on improved with medical 
treatment Su months ag the child had an ttack 
of pneumon a and aga n a large am unt of pus was 
found in the ur ne The condition aga n improved 
with internal treatment and the patient was v ell 
until 1 week ago when she dev loped a severe sore 
thro t and pu v as ag n found in the urine In th s 
present ttack the e were noted cnl rged glands of 
the neck the temperature v as 103 degree and there 
was frequency of u nation Physc 1 exam nation 
disci sed a well d veloped and nourished child w th 
enl rged cervic I gl nd nd a severe nasal d sch rge 
Ther w s si ght tendern ss ov r the left lumbar 
region U 1 alys s sh wed Ibumin ++ sugar o 


blood ++ much pus many red blood cells Blood 
examination show ed red blood cells 4 330 000 leuco 
cytesxfiSso hEmoglobin 70 per cent Blood chem 
istry analysis showed urea nitrogen 4 aeatinine 1 6 
non protein nitrogen 42 Roentgen ray exaraiiution 
was negative for stone Cystoscopic examination 
showed the bladder and ureteral orifices to be 
norma! The ureters were cathelerued Eiamina 
tion of the urethra showed the opening of an acces 
sory ureter just anterior to the internal sphincter 
Pus was seen coming from this ureter The catheter 
passed into this ureter for only a short distance 
Culture showed streptocD cusvindans Pyelogtams 
disclosed bilateral hydronephrosis Operation ad 
vised and refused 


Accessory ureter opening at tie e lernal 
V ethral orifice 

CASE2J p D female aged 9 v ears was admitted 
to the Children s Memorial Hospital September ii 
1930 Urinary dribbling had been present s nee 
birth Asa baby she never had a dry diaper It was 
thought the chud would do better when older and 
trained but these expectations v ere never realized 
the bloomers were wet shortly after changing She 
urinated frequently and the urine could not be held 
for long periods of time between urmstions the e 
was constant dribbling Condition had become more 
marked during the past 2 years Phvsical e 
tion was negative except that over the middle of 
the sacrum in midlioe dorsally there was a defect 
in the bone that admitted two fi gers 
genitalia were negative except that just below the 
externa! urethral orifice was seen a small openi g 
that discharged urine A ureteral catheter was 
inserted into this opening and a prompt flow of urine 
was obta ned Cvstoscopic examination was earned 
out while the catheter asm place A normal blad 
dcr and two normally located ureteral orifices wee 
found The ureters were catheterized without du 
ficultyo obstruction Pyelograms were made (Fig 

Examinat on of urine obtained at this time showed 
the following 



Bladd r 
A cessory ur t 
L ft et 
Right t 


19S B cill spyoc n s 

*57 
57 
3 5 


Roentgen ray e ammation was negative for stone 
Spina bifida occulta was present 
Blood e ammatioD sho ed red blood cells 4 060 
000 leucocytes 10 93 haemoglobin 80 per cent 
Urinalysis showed album n ++ bl od o sugar o 
Sediment showed pus and red blood cells On 
October 1930 unde ether ansstbes a a hem 
nephrectomy was done v ith resection of the acces 
r> urete asfardovn s was convenient (Fig is) 
The normal u ete as well s the accesso y ureter 
was dilated and tortuous Histological report 
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bdnej resected shoued the presence of chrome 

p\ehti 5 and h\droncphrotic atrophy 
Result recover) uneventful 

SPl^VBITIDV 

In spina bifida cases certain unnar>’ sjmp 
toms occur that bring these f f 
stilt the urologist at once and at other Um^ 
theunnary symptoms are so *1 

the advice ot the urologist 
spina bifida is rare nevertheless these 
lorm an exeeedmglj mtercstmg group fmm 
the standpoint ol differential diagnosis Be 
cause of the associated mcontincncc man> 
cases are regarded as and trrated ^ 

SIS of course with complete failure '"1 “ses 
ot suspected enuresis therefore should be 
subjected to a careful and complete 

study as well as to a neurological cvanunation 

to rule out organic disease as a foctor m the 
production of the so called enuresis . ^ 
phes not only to spina hifida cas« but to 
cases of renal tuberculosis with bladder symp 

toms and stone in the bladder 

The management of spma bifida 
of course eWdingl) difficult ht present 
the tendency seems to be to subject these 
patients to a laminectomy 
Those interested m this 
(erred to the recent article on this subject W 
Mertz and Smith who report 13 “Sie 
give a careful review of the literature on the 

subject 

ILLHSTEATIVE CASE OF SPINA DIIIDA 

sp,m hjido Witmi hydrmeter 

hydronephrosis and pyeUns—sep 
Case 23 G C female aged 2 >eais 
to the Presbyteran Hospital Aprd 13 lo?® 
had had a lump on the back since huth jj ^ 

seemed to gtoiv at the same rate as she 
She had sufleted from mvoluntarj urmation sm 
birth until 4 weeks ago when com,^letc retenwn 
developed She was cathetciued dadp -* V 
Involuntary unnation again i the 

ago when complete retention had 

past 7 weeks the urme had been cloudy S 
chdls and fever vv ith temperature 
105 degrees Phy’sical examination _,*u laree 
except for a rather prominent j. ^ jaches 

abdominal veins The bladder could Over the 
above the pubis as a firm thick ^ 

lumbar vertebra; v-as a large soft whidi 

about 4 inches m diameter co%ered with skin wrnen 


nrotruded about iK inches Neurological exa mina 
tStwas negative Blood examination showed 
cells 4 130 000 leucocytes i6 acjo 
per cent Cv stoscopic examination rev ealed a notmal 
bSdder The ureters were “theterned without 
difficulty or obstruction Urme obtained at that 
time showed 


Bladder 
Ri^ht kidney 
Left kidney 


U oo t p 

ISO 

so 


CuUur 

Colon bacillus 
Colon bacillus 
Stenie 


Psclontmis were made and showed slight ddata 
lionofUdnej pclv es and calj ces marked ddatation 

"'told? patient left the hospital without permis 
ston 

OBSTROmOV TO THE OUTFLOW OF URINE 
Lesions of the utmary tract which cause 
obstruction to the outflow of 
Jocated anywhere along the unuary Hact from 
the urethral orifice to the vesical neck and 
they produce what is called mecbamMl oh 
strmiHon There is another type of obstmc 
Uo"ch IS due to disease of the central 

^rty^e 

^er no diagnostic ) and 

urethra such as tumors (very tarej anu 
urethral calculi may produce obstruction to 
the outflow of urine .. . 

Obstruction at the vesical neck so «Ued 
fibrosis of Ite vesical onEce was torrefy 
1 i unon as a V ery rare condition occumng 
offiytnX adult When the unnary problems 
of mfancy and childhood became more m 
tensely sTudied however obstrucUon at ffie 
vesical neck became niore and 
recognized so that today judging from recent 

be the seneramhef that the 
lesion is pecuUar to the male sex Beer ana 
Hyman state that they have seen a similar 

^‘^r^Xrents very 

nesuve of a lesion at the “ternal utetfirai 
onfice The parents ot nursemaid state that 
ae patient is obliged to strain a 8“°^ ^ 
sometimes before the act 0 'f™, ^ 

started In one of my cases a little boy had 
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great difficult) m starting the stream and 
after the stream was started great straining 
«as necessar) to complete the act He re 
sembled from this viewpoint the old pro 
static 

Associated with the great straining is the 
ability to make onlj a very small stream 
Here as m prostatic obstruction the amount 
of residual urine increases and there is a 
gradually increasing frequenc) of urination 
both b> da> and night Sooner or later in 
fection sets m and the urine becomes turbid 
Systemic manifestations occur in the form of 
chills and fever followed by sweats Un 
fortunatel) the true condition is not recog 
mzed and the patient continues to be treatetl 
for relapsing pyelitis Unless the obstruction 
is relieved the infection increases andeventu 
all) renal function is impaired weight and 
appetite are diminished and severe anxmia 
develops 

In one group of cases the first symptom 
noted was the presence of a suprapubic tumor 
which was generall) discovered by the mother 
or the nursemaid Dribbling ma> be so 
marked that the patients are continually wet 
that IS the) soil their clothing b) day and 
wet the bed at night They are often treated 
for enuresis of course without relief since the 
true condition is not recognized 

The diagnosis as a rule presents no dif 
Acuities Difficult) on urination with drib 
bling and the presence of a suprapubic tumor 
are almost pathognomonic and the passage 
of a small soft catheter demonstrates the 
presence of residual urine When the catheter 
vs passed advantage should be taken of it 
to make a cystogram at the same time The 
c)stogram will show the presence of a ver> 
large bladder frequentl) with regurgitation of 
the bromide solution up the ureters thus 
demonstrating the presence of h)dro ureters 
and h) dronephroses In the earl) cases the 
dilatation is only moderate while in some of 
the late cases it is extremel) marked It is 
in this group of cases that urosclectan will be 
of great value in demonstrating the asso 
ciated h)dro ureters and h) dronephroses 
since the phenomenon of regurgitation does 
not always occur when the cystograms are 
made 


Although fibrosis is the common cause of 
obstruction at the vesical orifice other patho 
logical conditions occasionally are the cause 
In a case prev lously reported the obstruction 
was due to a prolapse of the ureter which 
covered the internal urethral onfice thus 
causing obstruction residual unne and enor 
mous dilatation of the higher unnary tract’ 
The treatment must be directed toward re 
Itcving the obstruction Preliminary bladder 
drainage and improvement of the renal func 
tion IS necessary in some of the advanced 
cases All the cases of this ty pe of obstruction 
reported here have been treated by means of 
a suprapubic cystotomy with excision of a 
wedge shaped piece from the fibrous neck 
followed by a digital dilatation of the urethra 
If valves are present in the posterior urethra 
they may be destroyed at the same time 

UVPERTROPnV OF THE VERUMONTANUU 
Hypertrophy of the verumontanum may 
produce a very marked obstruction to the 
outflow of urine and cases have been reported 
in which the obstruction led to complete renal 
atrophy and death Bugbee and Wollstein 
have studied cases of this type of obstruction 
and Robinson has published an excellent 
article on hypertrophy of the verumontanum 
as a factor m urinary obstruction with a de 
tailed report of i case 

ILLUSTRATIV E CASE OF OBSTRUCTION 
Coni cture of V t xes cal eck uith bthlt al t eteral 
tut es lydra-i etc s and hydroitepf osts 
Case 24 P S male aged $> ears was adm tied 
lo the Children s Jlemor al Hospital on the ser ice 
f Dr Aldrich September 13 1927 The child was 
well until 10 m nths ago Following an acute cold 
u 1 ation was pa nful and necessitated gre t strain 
ing Because of p n the ch Id held his un e as long 
as he could and vo ded only t 0 or three timesadaj 
He t ained so much that the bowels s met mes 
moved at the same t me and these stool at t mes 
sho edbl od Heha had oree>es sncehewasio 
dajs Id Hehasasl ghtconjunct V t swithtriangul r 
pacity in left lo er quad ant of th cornea The 
heart lung andabd men were negative asv ere the 
e temal gcml 1 a negative Ro ntgen ra> exam a 
t n w snegatve UnnaKsissh ed do dy urine 
album n sug ops ++++ fe red 

blood cells Cultures showed st philococc B 1 d 

Am J D Ch Id j itxi 7 
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chermstT) anaKsvs sho^\ed urea nitrogen 17 «nc 
acid2 s crcatimner 5 non. protem3S Residualunnc 
■“as 345 cubic centimeters \t cvsloscopic cxarai 
nation the c\ stoscope entered tth a feelmg of tight 
ness The interna} urethral orifice was uhite and a 
small elevation vv as seen at the base of the bladder 
The catheters met an obstruction on both sides and 
no urme uas obtained from either bidnej Examma 
tioti of the bladder specimen at this time showed 
2500 }eucoc>tes per cubic mdlimeter Culture 
showed staphvlocQcci 

Bilateral pjelograms (Fig 16) were made and 
showed enormous dilatation of the ureters from the 
ureterovesical junction to the kidncv peKis and 
bilateral b>dronephros)s Operation was done \o 
vcaiberi 1927 and consisted in a suprapubic c\stoi 
om> for drainage w, iih dailj irrigations \ second 
operation was done Julv 17 1928 when a wedge 
shaped piece of tissue was removed from the internal 
urethral orifice and the posterior urethra was dilated 
with the fingers The ureters were dilated with \ an 
Buxen sounds up to and including No 16 Trench 
and No 12 soft rubber urethral catheters were 
inserted into the ureters for drainage Subsequent 
piclograms showed a normal kidnej pchis and 
ureters on ibe left side and a \ er> slight remaining 
dilatation on the opposite side 

KesuU patient made an unev entful recov er j and 
»«t the hospital much improved 

DIVERTICULUM OF THE BL VODER 

Diverticulum of the bladder in children is 
generally associated with obstruction at the 
neck of the bladder Although the condition 
IS rare in children the possibility of its pres 
ence must always be thought of in ever> case 
in which a diagnosis of fibrosis of the \esica1 
neck has been made Unless diverticula arc 
recognized and removed particularly if the> 
are large the result maj be failure to rehev e 
the patient of his s>mptoms to remove which 
a surgical operation has been done just as 
failure to remove a diverticulum in the adult 
IS the cause m manj instances of prostatec 
tomy failing to give relief Diverticula ma> 
be very easily demonstrated by means of the 
cystogram As a rule the opening of a di 
verticulum can be seen on examination with 
the cystoscope yetitisweUknown especially 
“ the patient is examined during a sharp 
attack of cystitis that the diverticulum may 
be overlooked 

As a rule the orifice of the diverticulum is 
small and presents no relationship to the size 
01 the sac The opening appears as a round 
hole Us edges are sharply defined and the 
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mucous Jncjnbrane may show some puckering 
Diverticuh vary in size from a small sac the 
sizeof ahazelnut to an extremely large sac that 
may be almost as large as the bladder itself 
Diverticula occur with predilection in the 
region of the ureteral onfices and the ureteral 
opening may' be found m the sac Great care 
must be exercised therefore in their remov al 
lest the ureter be injured during the dissection 
Bladder dticrltctdum and conlraclure of bladder neck 
Case 25 R C mate aged 2>^\ ears referred b> 
Dr krost was admitted to the Presbytenan Hos 
pital August 19 1923 Dribbling of urine has been 
noted since birth f or the past 2 months the child 
has had chills fever vomiting and bladder dis 
tcntion Ihvsicaf examination b> Dr Krost was 
negative except for distention of the bladder 
Roentgen ra> examination was negative C>stoscopic 
examination revealed marked trabeculstion of the 
bladder and an opening of a diverticulum m the 
region of the right ureteral orifice \ cjstogram 
showed a diverticulum on the right side of the 
bladder Operation under ether anarsthesia was 
done September X 8 1913 and consisted m resection 
of the diverticulum The internal urethral orifice 
was hard firm and contracted Two incisions «ere 
made into the iniernaJ urethral orifice which resulted 
m relieving the contraction Further dilatation of the 
internal urethral orifice was done with the finger 
Result patient left the hospital October 1 7 1923 
completely relieved 

COSGEMTAL VALV ES OF THE POSTERIOR 
URETHRA 

Congenital valves of the posterior urethra 
are relatively rarely found m children If 
present they are seldom recognized until great 
damage has been done to the upper urinary 
tract because of mechanical obstruction It 
IS therefore exceedingly important that such 
a possibility be kept m mind in making a 
diagnosis m all cases of chronic urinary 
obstruction Then if proper diagnostic pro 
cedutes are instituted the condition should be 
recognized early instead of late proper treat 
inent can be instituted and much renal 
damage thus prevented 

The seeming relatively rare occurrence of 
congenital valves of the posterior urethra is 
probably due to the fact that few chmeal cases 
havebeen reported and when these cases come 
to autopsy great renal destruction is found 
Congenital valves of the postenor urethra 
have been recognized for many years Among 
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great difBculty in starting the stream and 
after the stream was started great straimng 
was necessary to complete the act He re 
sembled from this viewpoint the old pro 
static 

Associated w'lth the great straining is the 
ability to make onlj a ^ery small stream 
Here as in prostatic obstruction the amount 
of residual urine increases and there is a 
gradually increasing frequenc) of urination 
both by day and night Sooner or later in 
fection sets m and the urine becomes turbid 
Systemic manifestations occur in the form of 
chills and fe\er followed by sweats Un 
fortunately the true condition is not recog 
nized and the patient continues to be treated 
for relapsing pjelitis Unless the obstruction 
isrelie\ed the infection increases andeventu 
all> renal function is impaired weight and 
appetite are diminished and se\ere anxmia 
de\ elops 

In one group of cases the first s>mptom 
noted was the presence of a suprapubic tumor 
which was generally discovered b> the mother 
or the nursemaid Dribbling may be so 
marked that the patients are continually wet 
that IS the> soil their clothing by da> and 
wet the bed at night They are often treated 
for enuresis of course without relief since the 
true condition is not recognized 

The diagnosis as a rule presents no dif 
ficulties Difhcultj on urination with drib 
bling and the presence of a suprapubic tumor 
are almost pathognomonic and the passage 
of a small soft catheter demonstrates the 
presence of residual urine When the catheter 
IS passed ad\antage should be taken of it 
to make a cystogram at the same lime The 
cjstogram will show the presence of a \ery 
large bladder frequently with regurgitation of 
the bromide solution up the ureters thus 
demonstrating the presence of hjdro ureters 
and hydronephroses In the early cases the 
dilatation is only moderate while in some of 
the late cases it i> eictremely marked It is 
m this group of cases that uroselectan will be 
of great value m demonstrating the asso 
ciated h> dro ureters and h> dronephroses 
since the phenomenon of regurgitation does 
not alwa>s occur when the ejstograms are 
made 


Although fibrosis is the common cause of 
obstruction at the vesical orifice other patho 
logical conditions occasionally are the cause 
In a case prev lously reported the obstruction 
was due to a prolapse of the ureter which 
covered the internal urethral orifice thus 
causing obstruction residual unne and enor 
mous dilatation of the higher unnar> tract ' 
The treatment must be directed toward re 
licving the obstruction Preliminary bladder 
drainage and improv ement of the renal func 
tion is necessary m some of the advanced 
cases All the cases of this t> pe of obstruction 
reported here have been treated b> means of 
a suprapubic cystotomy with excision of a 
wedge shaped piece from the fibrous neck 
followed by a digital dilatation of the urethra 
If valves are present m the posterior urethra 
they may be destroyed at the same time 

lUJERTROPHV OF THE VERUMONTANUM 
Hypertrophy of the verumontanum may 
produce a very marked obstruction to the 
outflow of urine and cases hav e been reported 
in which the obstruction led to complete renal 
atrophy and death Bugbee and \\olIstem 
have studied cases of this ty pe of obstruction 
and Robinson has published an excellent 
article on hy pertrophy of the verumontanum 
as a factor m urinary obstruction with a de 
tailed report of i case 

ILLUSTRATIVE CVSE OF OBSTRUCTION 
Cont acti e of the lesical i eck bilateral ur te al 
strut es ! 0 ureters and ! )dr nep! osts 
Case 24 P S male aged 5 > ears was adm tied 
lo the Ch Idren s Memorial Hospital on the service 
of Dr Aid ich September 13 1927 The child was 
well untd 10 months ago Following an acute cold 
urinat on was painful and neces itated great strain 
ing Because of pain the ch Id held his urine as long 
as he could and voided onij tw 0 or three times a day 
He trained so much that the bowels sometimes 
moved at the ame time and these stools at t mes 
showedblood Hehashad soree>es sncehewasio 
days Id Hehasasl ghtconju ct v tiswithtr angul r 
opacty in left lower quadr nt of the cornea Inc 
heart lungs andabd men were negative as were the 
extern 1 genitalia negative Roentgen ray e am 2 
t n was negative U nalysssh wed cloudy 
albumin ■y--p+ sugar o pus ++4*+ 4 

blood cells Cultures showed staphylococc Blood 

^ J D Ch Id 7 vu 
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LESIONS or THE CE'fTRAL ^JERVOUS SYSTEM 

In the adult certain lesions of tlie central 
nervous sjstem produce botK unnar> and 
sexual s>mptoms in fact unnarj symptoms 
are present in almost all adults so afilict«l 
Tabes dorsalis is the most frequent lesion 
found but it IS b> no means the only lesion 
of the central nervous sjstcra 3Much interest 
IS agam manifested m this subject of so 
called spinal cord bladder Although this 
condition has seldom been reported in chil 
dren doubtless due to the fact that spinal 
cord bladder is not a common disease of 
childhood nevertheless its possibilit> should 
not be o\ erlooked especiallj when the unnar>' 
s>mptoms are prominent for the undcrl>»ng 
cause ma> be some disease process of the 
central nervous system It should be the dut> 
of the urologist to bear this fact in mind when 
he makes his examination It is our practice 
alwaj s to have a complete and careful neuro 
logical examination in all doubtful cases in 
order to exclude a lesion of the central nervous 
sjstem 

Sfitnai cori bladder due to foUomyehUs 
Case 27 A Z female aged > ears was ad 
nutted to the Children s ^tefnonal Hospital on the 
serviceofDr Betkheiser Ma> 24 192? Patientnaa 
had infantile parabsis at the age of 3 years Both 
feet had been operated upon (or talipes equmovarus 
r >ear ago Patient had suffered from tnconlinence 
of urine practical!) all her life and had never devel 
oped control of the bladder Ph> steal exami^tioft 
revealed a poorly nourished child v.ho walked un 
steadily w ith a tendency to the talipes position of the 
feet In the lower abdomen in the midline was a 
large swelling dull to percussion Knee jerks were 
absent Examination of the urme showed albumin 
•hd- sugar o pus casts o Blood chemistry 

anal)sisshowed urea nitrogen 18 uricacid 44 creat 
mine I 6 non protein nitrogen 44 The Vk assermann 
test gave a negative reaction A cystogram was 
negative Cjstoscopic examination revealed hyper 
trophy of the mteruretenc ligament and some trabec 
ulation To the right of the right ureteral orifice 
there was seen a small superficial divctliculum 
Erammation of urine obtained at that tune showed 

^ C 

Bladder 164 Colon bacillus 

Right kidney (3 to Staphylococcus albus 

A p) elogram of right side show ed a 

Neurological examination was madeb) Dr namiu 
He thought the condition was due to an old pouo 


mj eUtis The spmal fluid \\ assermann test ga\ e a 
native reaction 

Freatment consisted m the use of an indwelling 
catheter 

Result patient left the hospital unimprox ed 


Maltgifant tumor of spinal cord uith complete 
retention of urine 

Case 28 EJ male aged 8 years was admitted 
to the Children s Memorial Hospital on the serxuce 
of Dr A H Montgomery July 2 1930 Three 
weeks ago the child fell down stairs (two floors) and 
injured his back He got up and w alked upstairs and 
for 3 da\ s he bad difficulty m getting about Since 
then he has been confined to bed and unable to ^Mk 
Physical examination revealed an acutely ill child 
unable to move the lower extremities The bladder 
was distended above the umbilicus The scrotum 
was cedematous Pressure over the lower thoracic 
region caused pain An ulcer was noted at the ex 
tcrnal urethral orifice There was complete loss of 
sensation below the costal margin Tentative diag 
nosisof traumatic spine with spinal cord bladder was 
made Urmalvsis showed albumin +++ sugar o 

DUS 4 - casts many Because of the distention and 
inability to void indwelling urethral catheter drain 
ace was adv ised , , * 

Roentgen ray examination {3 cubic centinicters of 
lipiodol was injected into the 
blocking of the fluid at the level of the third lumbar 
Subsequent study by Drs Hamfll 
and Loyal Davis resulted in a diagnosis of spinal 
cord tumor which was verified by laminectomy 
On \ugust8 1928 under ether anssthesia opera 
tl0Il^^asd0Ileb) Dr Lojal Dwis who removed the 
spmal cord tumor Histological examination showed 
round cell sarcoma . . j » 

Result child continued to fad and died Nosem 
here? iplS Autopsj u as not obtained 


Ohatna of ofuc cliioim 
Case to E M female aged ii > ears uas ad 
miucd to the Presbjtenan 

of Dr C Grulee June 14 19*7 Patient had had 
enuresis since birth Tuo ^ea^s ago she nas hit m 
the head b> a bus Roentgen raj ccaminMon at 
that time nas negauve for fracture Since the 
acadont she has had headaches assoaated with pain 
10 the ejes and vomiting which comes on only in 
So raofning after eating breaUasl She has worn 
glasses for 2 years but there has been no disturbance 

'**PhySaI etammation was negative eccept for the 
fundis findings (Dr Allen) The left ej e showed a 
pseudo papdhtis there was tight incomplete hemi 
anopsia m Icit the entire upper quadrant was in 
volved The W assermann test was negative 

Roentgen raj examination of the head showed no 
hone change The sella was mthm notmal limits 
Treatment consisted m the administration of sal 
varsan and two courses of mercury rubs foUowed by 
potassium iodide 
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the earliest cases m the literature are the 
foIlo\\ mg 

Budd in 1840 reported a case m a sailor 
aged sixteen who died se\ eral days after ad 
mission to the hospital in a state of coma 
Godart in 1854 compared the valves m his 
case to a pigeon s nest or the sigmoid \al\es 
Picard in 1855 described a case of true 
\al\es complicated with concisions Autop 
sies were performed in all of these cases 
hence the diagnoses were not mere specula 
tion as the> are in many instances 

In 1870 Tolmatschew wrote the first dis 
cussion on congenital \al\es of the posterior 
urethra as a definite clinical entity and 
brought the literature up to date He m 
eluded the cases of Budd Bednar Godart 
and Guyon 

\oung Frontz and Baldwin in 1919 re 
ported 23 cases which were found in the 
literature and added reports of 12 cases of 
their own 

In 1924 Hinman and K.utzman added 6 
personal cases together with 15 cases from 
the literature making a total of 56 A thor 
ough search of the literature since Hmman s 
summary in 19 5 revealed 8 additional cases 
Recently Randall reported 2 cases which made 
a total of 66 cases In 1929 Pierson and I 
had the good fortune to report 3 new cases 
which brought the total up to 69 cases Two 
ol these 3 cases were proved by autopsy One 
case was operated upon and complete rehef 
w as obtained Since our paper w as published 
Randall has reported a third case making a 
total of 70 cases reported to date 

TYPES OP CO\GENIT\L VALVES OP 
POSTERIOR URETHRA 

In re\iewing the literature Tolmatschew 
found references to several classifications for 
instance Jarjavay describes circular and semi 
lunar valves and Bouillard mentions the pos 
sibihty of twofold and threefold valves Tol 
matschew stated that the known valves have 
been divided into four classes namely (i) 
those posterior to the fossa naviculans (2) 
those postenor to the bulbous urethra 
those antenor to the verumontanum and 
(4) at the anterior margin of the field m 
front of (3) 


Modem w riters classify their cases accord 
mg to the system of Young Frontz and 
Baldwin which consists of three types (1) 
one of two semilunar folds running anteriorly 
from the verumontanum toward the penile 
urethra (2) semilunar folds running poste 
norly from the upper edge of the venimon 
tanum (they desenbe only one case of this 
type m which a valve consisted of a fold) 
(3) the ms valv e bearing no relation to the 
verumontanum and attached to the entire 
circumference of the urethra with a small 
opening near the center 
The treatment of congenital valves may be 
surgical or non surgical A suprapubic cystot 
omy may be made to destroy the valves 
Frontz has advised the non surgical treat 
ment by means of an especially small con 
structed Young punch 

ILLUSTRATIVE CASE OP CONCEVITAI VVLVES 
Congenital xalves of the posterior urelh a 
Case C E male aged 5 years referred by 
Dr William Ilibbs wasadmittedtothe Presbyterian 
Hospital November 1? rpaS Since birth pat ent 
had had difficulty m passing urine the stream bem 
small and the act was associated with urgent and 
irequeacy Frequency was more pronounced during 
the forenoon the mtervab ranting from le to »o 
minutes During the remainder of the day the child 
urinated from three to four times Phvs cal cvamina 
tion was negative except for the presence of a supra 
pubic tumor about the sue of a large grapefrmt 
fcxamination of urine disclosed 50 pus cells per cubic 
millimeter Blood chcmistr/ analyss showed urea 
nitrogen 178 unc acid 7 creatinine it non 
protein nitrogen 41 7 The Wassermann test ® 
negative reaction A small cystoscope entered the 
bladder without difficulty or obstruction Examina 
tion gave completely negative results No evidence 
of disease around the internal urethral orifice but it 
V asimpossibletopassaNo ificurvedsound through 
the prostatic urethra Roentgen ray e am nation 01 
the spine showed no ev detice of spina bifida occulta 
A evstogram revealed a normal bladder relatively 
large for the sue and age of the patient A urethra 
gram showed dilatation beyond the junct on 0! the 
prostatic and membranous urethra In front of this 
apparent obstruction the urethra measured 5 "'“h 
meters and behind it 8 millimeters A pre operative 
di gnos s of congenital valves of the po 
urethra wa made Operation was do e under 
ethylene and ether anesthesia on November 21 
1929 Through a suprapub c cystotomy the valves 
weedetroyed 

Result recovery was uneventful and the pat ent 
left the hospital on December 23 1928 
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LESIONS OF THE CEMR^U. NERVOUS SYSTEM 

In the adult certain lesions of the central 
nervous s>stcin produce both unnar> and 
sexual symptoms m fact unnar>" sjmptoms 
are present m almost all adults so afflicted 
Tabes dorsalis is the most frequent lesion 
found but It IS by no means the onlj lesion 
of the central nerv ous sj stem Much interest 
IS again manifested m this subject of so 
called spmal cord bladder Although this 
condition has seldom been reported m chil 
dren doubtless due to the fact that spinal 
cord bladder is not a common disease of 
childhood nevertheless its possibility should 
not be ov erlooked especially v\ hen the urinary 
symptoms are prominent for the underlying 
cause may be some disease process of the 
central nervous system It should be the duty 
of the urologist to bear this fact m mind v\ hen 
he males his examination It is our practice 
always to have a complete and careful neuro 
logical examination in all doubtful cases m 
order to exclude a lesion of the central nervous 
system 

Spwal cord Madder due to pohoinyelUts 

Case 37 A Z female aged sK jears was ad 
mitted to the Children 3 Memorial Hospital on the 
service of Dr Berkheiser Ma> 24 1927 Patient had 
had infantile paralysis at the age of 3 jears Both 
feet had been operated upon for talipes equinovarus 
t year ago Patient had suffered from incontinence 
of urine practicallj all her life and had never devel 
oped control of the bladder Physical examination 
revealed a poorly nourished child who walked un 
steadily with a tendency to the talipes position of the 
feet In the lower abdomen m the midline was a 
f^ge swelling dull to percussion Knee jerks were 
^sent Examination of the unne showed albumin 
+-f sugaro pus-f-f-f casts© Blood diemislrj 
anaijsjsshowedureanitrogentS uncacid44 creat 
imnei 6 non protein nitrogen 44 The \\ assermann 
test gave a negative reaction A cystogram was 
negative Cjstoscopic examination revealed hyper 
trophy of the interureteric ligament and some trabec 
ulaticm To the right of the tight ureteral orifice 
^ere was seen a small superficial diverticulum 
Examination of urine obtained at that time showed 


Bladder 
fbght kidney 


Le 
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Cuitur 

Colon bacUltts 
Staphylococcus albus 


A pyelogram of right side showed a dilated pelvis 
Newological examination was made by Dr HamiU 
He thought the condition was due to an old polio 


myelitis The spmal fluid M assermann test gave a 
negative reaction 

Treatment consisted in the use of an indwelling 
catheter 

R«uU patient left the hospital unimproved 

^fahsnant tumor of spinal cord uilh complete 
retention of urine 

Case 2S E J male aged 8 years was admitted 
to the Children s Memorial Hospital on the service 
of Dr A H Montgomery July 2 1930 Three 
weeks ago the child fell down stairs (two floors) and 
injured his back He got up and walked upstairs and 
for 3 days he had difiiculty m getting about Since 
then he has been confined to bed and unable to w alk 
Physical examination revealed an acutely ill child 
unable to move the lower extremities The bladder 
was distended above the umbilicus The scrotum 
was cedematous Pressure over the lower thoracic 
region caused pain An ulcer was noted at the ex 
ternal urethral orifice There was complete loss of 
sensation below the costal margin Tentative diag 
nosis ot traumatic spine w ith spinal cord bladder w as 
made Urinalysis showed albumin + 4 - + sugaro 
pus 4- casts many Because of the distention and 
inability to void indwelling urethral catheter drain 
age was advised 

Roentgen ray examination {3 cubic centimeters of 
hpiodol was injected mto the lumbar spine) showed a 
blocking of the fluid at the level of the third lumbar 
Subsequent study by Drs HamiU Brennemann 
and Loyal Davis resulted in a diagnosis of spmal 
cord tumor which was verified by laminectomy 

On August 8 1928 under ether aniesthesia opera 
tion wasdoneby Dr Loyal Davis who removed the 
spinal cord tumor Histological examination showed 
round cell sarcoma 

Result child continued to fail and died Novem 
ber 7 1928 Autopsy was not obtained 

Glioma of optic chiasm 

Case 29 E M female aged ii years was ad 
milled to the Presbyterian Hospital on the service 
of Dr C Grulee June 14 1927 Patient had had 
enuresis since birth Two years ago she was hit m 
the head by a bus Roentgen ray examination at 
that time was negative for fracture Since the 
accident she has had headaches assoaated with pam 
in the eyes and vomiting which comes on only in 
the morning after eating breakfast She has worn 
glasses for 2 years but there has been no disturbance 
of V ision 

Physical examination was negative except for the 
fundus findings (Dr Allen) The left eye showed a 
pseudo papillitis there was right incomplete herai 
anopsia m left the entire upper quadrant was m 
volved The W assermann test was negative 

Roentgen ray examination of the head showed no 
bone change The sella was withm normal limits 
Treatment consisted in the admmistration of sal 
vai^n and two courses of mercury rubs followed by 
potassium, iodide 
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the earliest cases m the literature are the 
following 

Bucld m 1840 reported a case m a sailor 
aged sixteen who died several daj s after ad 
mission to the hospital in a state of coma 
Godart in 1854 compared the valves m his 
case to a pigeon s nest or the sigmoid \alves 
Picard in 1855 described a case of true 
valves complicated with convulsions Autop 
sies were performed m all of these cases 
hence the diagnoses were not mere specula 
tion as they are m many instances 

In 1870 Tolmatschew wrote the first dis 
cussion on congenital valves of the posterior 
urethra as a definite clinical entity and 
brought the literature up to date He in 
eluded the cases of Budd Bednar Godart 
and Gu>on 

Young Frontz and Baldwin in 1919 re 
ported 23 cases which were found in the 
literature and added reports of 12 cases of 
their own 

In 1924 Hinman and kutzman added 6 
personal cases together with 15 cases from 
the literature making a total of 56 A thor 
oUoh search of the literature since Hinman s 
summar> m 1925 revealed 8 additional cases 
Recently Randall reported 2 cases which made 
a total of 66 cases In 1929 Pierson and I 
had the good fortune to report 3 new cases 
which brought the total up to 69 cases Two 
of these 3 cases w ere proved by autopsy One 
case was operated upon and complete relief 
was obtained Since our paper was published 
Randall has reported a third case making a 
total of 70 cases reported to date 

TVPES or CONGENITAL VALVES OF 
POSTERIOR URETHRA 

In reviewing the literature Tolmatschew 
found references to several classifications for 
instance Jarjavay describes circular and semi 
lunar v alv es and Bouillard mentions the pos 
sibihty of twofold and threefold valves Tol 
matsdievv stated that the known valves have 
been divided into four classes namdy (i) 
those posterior to the fossa naviculans (2) 
those posterior to the bulbous urethra (3) 
those anterior to the verumontanum and 
(4) at the anterior margin of the field m 
front of (3) 


Modern writers classify their cases accord 
mg to the system of Young Frontz and 
Baldwin which consists of three types (i) 
one of two semilunar folds running antenorly 
from the verumontanum toward the pende 
urethra (2) semilunar folds running poste 
norly from the upper edge of the verumon 
tanum (they describe only one case of this 
type in which a valve consisted of a fold) 
(3) the ms valve beanng no relation to the 
verumontanum and attached to the entire 
circumference of the urethra with a small 
opening near the center 

The treatment of congenital valves maybe 
surgical or non surgical A suprapubic cjstot 
omy may be made to destroy the valves 
Frontz has advised the non surgical treat 
ment by means of an espeaally small con 
structed Young punch 

ILLUSTRATIVE CASE OF CONGENITAL VALVES 
Congenital talies ef Ike posterior urethra 

Case 6 C E male aged? years referred b' 
Dr WiUiamllibbs wasadmittedtothePresbyterac 
Hospital November 1* 1928 S nee birth patient 
had had difT culty m passing urine the stream bem| 
small and the act was assoaated v ith urgent and 
frequency Frequency was more pronounced during 
the forenoon the intervals ranging from 10 to w 
minutes During the remainder of the day the cb M 
urinated from three to four times Phy sical examms 
tion was negative e cept for the presence of a supra 
pubic tumor about the sze of a large grapefruit 
Examination of urine disclosed 50 pus cells per cubic 
miUimeter Dlood chemistry analysis showed urea 
n trogen 178 uric acid 27 creatinine ii ron 
protein nit ogen 41 7 The Wassermann test gave a 
negative reaction A small cystoscope entered the 
bidder \ ithout difficulty or obstruction Exam na 
tion gave completely negative res Its No evidence 
of disease around the internal urethral orifice but it 
% as impossible to pass a No 16 curved sound through 
the prostatic urethra Roentgen ray exami ation of 
the spine showed no evidence of sp na bifida occulta 
A cystogram revealed a normal bladder relatively 
large /or the size and age 0/ the patient A urelhro 
gram showed dilatation beyond the junction of the 
p ostatic and membranous urethra In front of th s 
apparent obstruction the urethra measured 5 miUi 
meters and behind it 8 millimeters A pre operative 
diagno s of congenital valves of the po teriof 
urethra \ as made Operation was done under 
ethylene and ether an-esthesa on November 21 
19 9 Through a suprapubic cystotomy the valves 
were destroyed 

Result recovery was uneventful and the patient 
left the hosp tal n December 3 1928 
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ARTERIAL ENCEPHALOGRAPHY AND ITS VALUE IN THE 
DIAGNOSIS or BRAIN TU^IORS 


EGVSMONIZ Lkbov PoarucjAt 
P offsso ! \ urol g> th Un ty f L bon 
\M \IvDIO PINTO Ltssos Postucal 
S fiwn AU h«l t Ut Sem f N ur I gy 
ALMEIDA UM\ Lisbov PoaruCAL 
Ass I * t th Setv f \ u 1 sy 


T he first Study of artenal encephatogra 
phy dates back to 1927 In that >ear 
Moniz read a paper on the subject be 
fore the Society for Neurology and Academy 
of Medicine in Pans (1) 

Since then •we have been quite uniformly 
successful m localizing brain tumors by the 
method i\hich consists bneflj in injecting 
into the internal carotids an opaque liquid 
v\hich renders impervious to the \ ra> the 
whole s>stem of brain artenes The altera 
tions in the artenal system produced by the 
tumors are a means of locating the latter An 
enccphalographic study is easily made and the 
method may be used m any patient suspected 
of having a brain tumor As to contra mdica 
tion It should not be used m the presence of 
sclerosis of the brain arteries and it should not 
be repeated m the same case 
In addition to the instruments commonly 
used m a minor surgical operation vve need 
only two special forceps— a 10 cubic centi 
meter synnge and a platinum needle The for 
ceps which are a kind of nng pincers of the 
Antonio Jlartms type (Fig i) slightly modi 
fied by one of us are used for the temporary 
obliteration of the arteries The platinum 
needle is 8 centimeters by i millimeter and is 
made in the form of a bay onet 
The opaque liquid used is a chemically pure 
recently prepared watery (2 to 5 per cent) so 
lution of iodide of sodium As this solution is 
quickly diluted by the blood and thus ceases 
to possess the indispensable quality of opacity 
under the X rays it is necessary to photo 
graph the head immediately after the injection 
to use a sufficiently quick apparatus 

I'REPARATORy TREAXilENT OF PATIENT 

It is adv isable to giv e the patient 30 centi 
grams of luminal both the night before and 


early on the day of examination We have 
thus frequently avoided an accident which 
although not at all serious may at times be 
troublesome because of its seventy We refer 
to epileptic attacks w hich may follow the m 
jection Such attacks in our experience have 
usually been homolateral and hav e been of the 
Jackson type 

LAVING OPEN THE CAROTID 

As it is impossible to make the injection 
direct it IS necessary first to expose the ca 
rotids At first we attempted to make the m 
jection direct into the interna] carotid but at 
times this was found difficult especially when 
the bifurcation of the common carotid was 
located farther up than usual To avoid this 
difficulty we made the injection into the com 
mon carotid temporanly obliterating the ex 
temal carotid In our opinion we must be 
eclectic we shall follow the first practice 
always when practicable which would be true 
in most cases and shall reserve the second 
procedure for the cases in w hich the bifurca 
tion of the carotid is far above the normal 
position The second procedure is a very 
much easier one However m some cases it 
means that the incision must be made low and 
at times lengthened For these reasons it is 
not recommended for all cases especially from 
an aesthetic point of view which we must 
always take into account since the procedure 
IS but a means of diagnosis 

We always use local anaesthesia but this 
does not mean that general amesthesia should 
not be used m patients with precanous mental 
conditions The operation can be earned out 
very well under a simple superfiaal aniesthe 
sia for It has been established and the pre 
mises can be easily venfied that the deeper 
parts of the neck are practically insensible 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


Patient re entered the hospital November i6 
1927 The complaint at this time was continued 
enures s although the other symptoms had dis 
appeared Roentgen ray examination of the head 
showed no chan e 

Urinalysis showed albumin 0 sugar q casts o 
blood o pus + 

Examination (H L K. ) showed no abnormality of 
the external urethral orifice and no leakage of urine 
Cystoscopic examination revealed a generalized 
trabeculation ureteral orifices normal Both ureters 
were cathetenzed and the urine obtained showed the 
following 

Lru ecytei T tw I 

p Run Cultur b Uus 

BI dd o Stenle o 

Right kid ey 400 Stenle 

Left kid y 120 Stenle 

The pyelograms were normal Uassermann tests 
of spinal fluid gave negative reaction Nonne -p 
cells o 

Neurologic examination by Dr P Bassoe was 
negative Treatment ^ ith mercury and potassium 
iodide was contmued 

On March 17 1928 the patient was admitted to 
the hospital for the third time She complained of 
vomtmg and severe headaches Pam was most 
marked at the top of the head She has wet the bed 
every night Examination of the e> es by Dr Allen 
showed the same findings as before Roentgen ray 
examination of the head revealed a definite increase 
in the size of the sella Neurologic examination by 
Dr P Bassoe was negative e cept for a positive 
Babinski on the right side and a tendency to positive 
Oppenheim on both sides Patient was transferred 
to Billings Memorial Hospital 

Operation was performed by Dr P Bailey on 
January:: 1929 A frontal exploratory operation 
revealed a glioma o! optic chiasm 

SUMMARY 

1 Lesions of the urinary tract in infancy 
and childhood occur xnth greater frequency 
than IS generally supposed 

2 The types of lesions occurnng in infancy 
and childhood closely parallel the types found 
m the adult with the exception of benign 
hypertrophy of the prostate and malignant 
disease of prostate and bladder 

3 In certain instances examination has re 
vealed the presence of senous destructive 
lesions of the kidney lesions that might have 


been cured had an early diagnosis been made 
and treatment instituted 

4 The problems of diagnosis and treat 
ment differ m no way from the same problems 
m the adult 

5 Close co-operation between the general 
practitioner the pediatrician and the urolo- 
gist IS desired so that these patients may be 
examined in the early stages of their disorder 
and thus reap the benefit of proper treat 
ment thereby preventing destruction of vital 
organs 
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MO\IZ ARTERIAL ENCEPHALOGRAPHY IN BRAIN TmiORS 


IS7 


■we may sa> that except in the presence of 
arteriosclerosis and in instance m iNhich \ve 
used an iodide solution not sufficiently pure 
^ve have expenenced no difficulties We have 
thus succeeded in localizing brain tumors 
either b> rendering visible the accessory cir 
dilation of the tumors or the dislocation of 
the artenes We present brief histones of a 
few of our cases 

Case t Large mcnmgoblastoma at the base of 
the left temporal lobe Mana 36>earsofagc felt 
qmte well until 1927 In January of that >car she 
became ill having fever delmum headache vomit 
mg and extreme drowsiness In March she was 
obliged to stay in bed and bad the same sjmptoms 
In August she had another attack of headache 
vomiting and diplopia 

As time went on the patient fell better until Janu 
ar> 1928 Then she noticed rather pronounced in 
voluntarj movements in the nght arm and later m 
the nght leg These movements did not dimimsh 
She came to us for treatment in October X92S be 
cause she w'as losing her sight 
Exammalion showed faaal asjrameto' Patient 
had a Parkinsonian faaes which used to disappear 
on movement The members of the right side were 
affected by pronounced osciUatorj trembling which 
became stronger when, moved voluntarily 
The etaimnation of the olfactory nerve showed 
complete anosmia on the left side diScuity of iden 
tificatioa on the nght side There was a tumid 
oeuntis of both e> es The vision of the nght ej e was 
H ofthelefteje / Right temporal hemianopsia 
homonymous was also present 
Cerebrospinal fluid was under increased tension 
A lateral radiogram disclosed some opaque points 
over the sella turcica as well as destruction of the 
postenor apoph> 5 JS Our diagnosis was central 
tumor of this region Nevertheless we deaded to 
prove our diagnosis by a cranial roentgenogram 
This we did and were fortunate in not having to 
deal with an epileptic crisis The roentgenogram of 
the nght side was normal (Fig 2} It showed that 
the imgation of the brain both as proceeding from 
the s>lvian group and the artery which one very 
rarely sees on account of the front comraunicaung 
artery On this arteriogram (Fig 2) we are able 
to follow the anterior cerebral artery C i the per 
icallosum artery F C the callosum marginahs 
artery C M as well as the artenes which proceed 
therefrom The arteriogram of the left side 
showed a dislocation of the sylvian group upward m 
a nearly perpendicular direction (Fig 3) so that 
compared with Figure 2 the sylvian group appears 
to be placed 2 s centimeters higher up Diagnosis 
tumor of the foremost part of the temporal lobe 
The arteriogram discloses also other quite inter 
«tiDg features \\ c see a rather small stain in the 
postenor part of the ascending portion of the sylvian 
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group which is clearly dislocated t On examining 
the nltti carefully we also detect small arteries pro 
ceeding from the internal carotid moving upward 
toward the said stain V\e also see another and 
smaller stain not so distinct as the aforementioned 
one to the foremost part of the syhnan group t 
These stams are due to the impregnation by the 
sodium iodide of a special tissue which does not 
render easy a quick backward circulation There 
fore tve deaded that the growth was a rather vas 
culanaed tumor of this region the larger part of 
which was located in the temporal lobe and the 
smaller part in the frontal lobe Our diagnosis was 
memagoblastoma at the base of the left temporal 
region (large wing of the sphenoid bone) extending 
down to the postenor lower part of the frontal lobe 
compressing the peduncle and the central nuclei 
and at the base of the cranium where it was prob 
ably chngmg reaching to the back chnoid process 
Therefore it was probably a rather vascularized 
meniagioma 

Operation was earned out on December aS Z928 
Local anaesthesia was used A large portion of the 
respective temporal region was cut open and the 
base of the tumor was explored Little by little 
the lower part of the temporal lobe was made ac 
cessible \ finger inserted into the opening re 
vealed the fact that all of the left half of the middle 
part of the cranium was filled bv a hard tumor very 
adherent at the base and quite independent of 
the brain Very carefully we isolated the tumorand 
as best we could removed it The most of it could 
be removed (Fig 4) but remov al caused a severe 
harmorrhage We were able to check this by in 
troduang tampons of wadding saturated in hot 
serum This part of the operation was a rather long 
piece of w orfc The patient fell into a state of rather 
profound shock Intravenous injections of serum 
were giv en The pulse improv cd After hemostasis 
was established we attempted an osteoplasty but 
because the brain showed a tendency to herniate 
we look the bone out After the operation the gen 
eral slate of the patient improved a little but dunng 
the night the pulse fell and death ensued from heart 
failure 

The postmortem examination revealed some blood 
clots in the left temporal lobe where the tumor had 
clung we found destructive lesions which were 
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The patient is placed m the classic position 
required for ligature of the carotid We then 
proceed to make the skin incision i\hich will 
lead directlj to the bifurcation of the carotid 
and does not leav e too conspicuous a scar 

The incision begins at the external border 
of the sternocleidomastoid muscle on a level 
with the mandibular angle and follows the 
course of the muscle down to the fold that 
separates the submaxillary region from the 
respective part of the neck The incision is 
slightly concave toward the upper end and is 
2 to 3 inches in length depending on the de 
\ elopment of the adipose tissue in the region 
The cellular membrane of the muscle is opened 
and drawn backward the inner part being cut 
through longitudinally We try to locate the 
artery by its pulsations There are three 
possible wa>s of isolating the artery through 
the common carotid through its bifurcation 
or finall> through a spot above the bifurca 
tion In the first instance which by the wa> 
IS very rare we follow the upward course of 
the artery and attempt to isolate the internal 
carotid If this is very difficult w e isolate the 
external carotid so that we ma> obliterate it 
at the proper moment and we make the in 
jection into the common carotid as already 
explained In the other instances we isolate 
the internal carotid so that we may make the 
injection into it We cannot identify the m 
temal carotid solel> by its position 

While as a rule the internal carotid lies 
clearly behind the external carotid although 
somewhat deep it may he entirely under the 
external carotid In 2 cases we found it ex 
ternal to the latter and as w e did not expect 
such an anomalj in the first of the cases we 
made the injection into the external carotid 
It IS evident therefore that the identification 
of the internal carotid is a difficult thing unless 
It can be proved that the artery has no 
ramifications 

If the internal carotid is easilj accessible 
after a small segment in the first portion is 
isolated the special forceps is placed at once 
above its ongm to bring about temporary 
hasmostasis without compressing the artery 
If we decide to inject into the common carotid 
w e affect hasmostasis by placing these forceps 
on the arterj a little below the bifurcation 


and another one on the external carotid just 
above the said bifurcation 

TECHNIQUE or THE INJECTION 
The patient is placed m the required posi 
tion under an \ ra> bulb that is he lies on the 
side opposite that to be injected with the 
head supported in such a waj that the frame 
of the apparatus on which he lies remains m 
a horizontal position The apparatus wnll be 
horizontal if the line of the patients eyes is 
vertical The head is held fixed in position 
and movement is prevented by means of a 
bandage As soon as the attendant gives the 
signal that the apparatus is ready to use 
the arter> is punctured by means of the 
needle This procedure does not cause the 
patient any pain It has been our custom 
when making the puncture in the common ca 
rotid to introduce the needle far enough to 
enter the internal carotid In this way the 
injection is made just as though it had been 
started directly m the latter Thus we avoid 
the reflex already mentioned— reflex the result 
of irritation of the reflexogenic cardio respira 
tory zone of the carotid sinus Once the ar 
tery is entered which we know has been done 
when blood enters the needle we press the 
hemostatic forceps (one or two dependin 
on whether the intern^ or the common carotid 
has been entered) and proceed with the in 
jection The quantity injected perhaps does 
not affect the result materially We have 
obtained excellent radiograms with 4 5 

cubic centimeters At present we prefer to 
inject 6 or 7 cubic centimeters — a little less in 
the case of women — and we use 2 to 3 cubic 
centimeters for children It is essential that 
the injection be made verj quicklj and that 
the radiogram be made at the verj moment 
at which the quantity injected seems to be 
sufficient To arrive at tffis result it cannot 
be the surgeon but an assistant who gives the 
photographer the necessary signal at the right 
moment Once the film is developed and 
found satisfactor> the operative incision is 
dealt with in the usual manner If the photo 
graph does not reveal the arteries sufficiently 
the injection is repeated 

We have made approximatel> 200 encepha 
lograms m 100 patients with this method and 



MO^nZ ARTERIAL ENCEPHALOGRAPHy IN BRAIN TUMORS 


157 


we maj say that e'^cept m the presence of 
artenosclerosis and in instances in which we 
used an iodide solution not suflicientlj pure 
we ha\ e eYpenenced no difficulties We have 
thus succeeded in localizing brim tumors 
either b> rendenng 'V’lsible the accessory cir 
culation of the tumors or the dislocation of 
the arteries We present bnef histones of a 
fev of our cases 

Case i Large meningoblastoma at the base of 
the left temporal Jobe Mana 36 3 ears of age felt 
quite well until 1927 In January of that >ear she 
became ill ha\ingfe\er delirium headache Aomit 
mg and extreme dronsmess In March she nas 
obliged to stay m bed and had the same symptoms 
In August she had another attack of headache 
vomiting and diplopia 

As time went on the patient felt better until Janu 
arv 1928 Then she noticed rather pronounced in 
voluntary movements m the right arm and later in 
the right leg The e movements did not diminish 
She came to us for treatment in October 19 8 be 
cause she nas losing her sight 
Examination showed facial 3S>mmetf> Patient 
bad a Parkinsonian facies which used to disappear 
on movement The ratmbers of the right side v\ere 
affected by pronounced oscillatoo trembling which 
became stronger when moved voluntarily 
The examination of the olfactory nerve showed 
complete anosmia on the left side difficulty of iden 
tification on the ngbt side There was a tumid 
neuntis of both eyes The vision of the right eye was 
h of the left eye / Right temporal hemianopsia 
homonymous was also present 
Cerebrospinal fluid was under increased tension 
A lateral radiogram disclosed some opaque points 
over the sella turcica as well as destruction of the 
postenor apophysis Our diagnosis was central 
tumor of this region Nevertheless we decided to 
prove our diagnosis by a cranial roentgenogram 
This we did and were fortunate in not having to 
deal with an epileptic crisis The roentgenogram 0/ 
the nght side was nonnal (Fig 2) It showed that 
the irrigation of the brain both as proceeding from 
the sylvian group and the artery whii-h one verv 
rarely secs on account of the front communicating 
artery On this, arteriogram (Fig 2) we are able 
to follow the anterior cerebral artery C A the per 
icailosum artery P C the callosum raarginahs 
artery C 1 / as well as the arteries which proceed 
therefrom The arteriogram of the left side 
showed a dislocation of the sylvian group upward in 
a nearly perpendicular direction (Fig 3) so that 
compared with Figure 2 the sylvian group appears 
to be placed 2 5 centimeters higher up Diagnosis 
tumor 0! the foremost part of the temporal lobe 
The arteriogram discloses also other quite inter 
eating featuro I\e see a rather small stain m the 
postenor part of the ascending portion of the sy Iviaa 
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group which is clearly dislocated t On examining 
the him carefully ue also detect small arteries pro 
ceedmg from the internal carotid moving upward 
toward the said stain We also see another and 
smaller stain not so distinct as the aforementioned 
one m the foremost part of the sylvian group t 
These stains are due to the impregnation by the 
sodium iodide of a special tissue which does not 
render easy a quick backward circulation There 
fore we decided that the growth was a rather vas 
culariaed tumor of this region the larger part of 
which was located m the temporal lobe and the 
smaller part in the frontal lobe Our diagnosis was 
meoingoblastoma at the base of the left temporal 
region (large wmg of the sphenoid bone) extending 
down to the posterior lower part of the frontal lobe 
compressing the peduncle and the central nuclei 
and at the base of the cranium where it was prob 
ably clinging reaching to the back dinoid process 
Therefore it was probably a rather vascularized 
meningioma 

Operation was earned out on December 28 1928 
Local anaesthesia was used A large portion of the 
respective temporal tegion was cut open and the 
base of the tumor vas explored Little by little 
the lower part of the temporal lobe was made ac 
cc^sible A finger inserted into the opening re 
vcaled the fact that all of the left half of the middle 
part of the cranium was filled by a hard tumor very 
adherent at the base and quite independent of 
the brain Very carefully we isolated the tumor and 
as best we could removed it The most of it could 
be removed (Fig 4) but removal caused a severe 
hajraorrhage We were able to check this by m 
troducing tampons of wadding saturated m hot 
serum This part of the operation was a rather long 
piece of work The patient fell into a state of rather 
profound shock Intravenous injections of serum 
were given The pulse improv ed After hiemostasis 
was established we attempted an osteoplasty but 
because the brain showed a tendency to herniate 
we took the bone out After the operation the gen 
eral state of the patient improv ed a little but during 
the nigbt the pulse fell and death ensued from heart 
failure 

The postmortem examination revealed some blood 
dots In the left temporal lobe where the tumor bad 
clung we found destructive lesions which were 
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The patient is placed in the classic poiJtion 
required for ligature of the carotid We then 
proceed to make the skin incision which will 
lead directly to the bifurcation of the carotid 
and does not Iea\ e too conspicuous a scar 

The incision begins at the external border 
of the sternocleidomastoid muscle on a le\el 
with the mandibular angle and follows the 
course of the muscle down to the fold that 
separates the submaxillary region from the 
respective part of the neck The incision is 
slightly concave toward the upper end and is 
2 to 3 inches m length depending on the de 
velopment of the adipose tissue m the region 
The cellular membrane of the muscle is opened 
and drawn backward the inner part being cut 
through longitudinall> We try to locate the 
artery b> its pulsations There are three 
possible ways of isolating the arter> through 
the common carotid through its bifurcation 
or finally through a spot abov e the bifurca 
tion In the first instance which by the way 
IS ver> rare w e follow the upward course of 
the arter> and attempt to isolate the internal 
carotid If this is very difficult we isolate the 
external carotid so that we ma> obliterate it 
at the proper moment and we make the m 
jection into the common carotid as already 
explained In the other instances we isolate 
the internal carotid so that we may make the 
injection into it \\e cannot identify the in 
temal carotid solelj by its position 

While as a rule the internal carotid hes 
clearly behind the external carotid although 
somewhat deep it maj lie entirely under the 
external carotid In 2 cases we found it ex 
temal to the latter and as we did not expect 
such an anomalj in the first of the cases we 
made the injection into the external carotid 
It is evident therefore that the identification 
of the internal carotid is a difficult thing unless 
it can be pro\ed that the arterj has no 
ramifications 

If the internal carotid is easily accessible 
after a small segment in the first portion is 
isolated the special forceps is placed at once 
above its origin to bring about temporary 
hcemostasis without compressing the artery 
If we decide to inject into the common carotid 
we affect hcemobtasis b> placing these forceps 
on the arterj a little below the bifurcation 


and another one on the external carotid just 
above the said bifurcation 

TECHNIQUE or THE INJECTIOV 

The patient is placed in the required posi 
tion under an \ raj bulb that is he lies on the 
side opposite that to be injected with the 
head supported m such a way that the frame 
of the apparatus on which he lies remains in 
a honzontal position The apparatus will be 
horizontal if the line of the patients ejes is 
vertical The head is held fixed m position 
and movement is prevented by means of a 
bandage As soon as the attendant gives the 
signal that the apparatus is ready to use 
the artery is punctured by means of the 
needle This procedure does not cause the 
patient any pain It has been our custom 
when making the puncture m the common ca 
rotid to introduce the needle far enough to 
enter the internal carotid In this way the 
injection is made just as though it had been 
started directlj in the latter Thus we avoid 
the reflex already mentioned — reflex the result 
of irntatjon of the reflexogenic cardio respira 
tory zone of the carotid sinus Once the ar 
tery is entered which we know has been done 
when blood enters the needle we press the 
hmmostatic forceps (one or two dependm 
on whether the internal or the common carotid 
has been entered) and proceed with the in 
jection The quantitj injected perhaps does 
not affect the result materially We have 
obtained excellent radiograms with 4 or 5 
cubic centimeters At present we prefer to 
inject 6 or 7 cubic centimeters — a little less in 
the case of women — and we use 3 to 3 cubic 
centimeters for children It is essential that 
the injection be made very quickly and that 
the radiogram be made at the very moment 
at which the quantity injected seems to be 
sufficient To arrive at this result it cannot 
be the surgeon but an assistant who gives the 
photographer the necessary signal at the 
moment Once the film is developed and 
found satisfactorj the operative incision is 
dealt with in the usual manner If the photo 
graph does not reveal the arteries sufficiently 
the injection is repeated 

We have made approximately 200 encepna 
lograms in lOo patients with this method and 
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we may say that except m the presence of 
arteriosclerosis and m instances in which we 
used an iodide solution not sufficiently pure 
we have experienced no difficulties We have 
thus succeeded in localizing brain tumors 
either by rendering visible the accessory cir 
culation of the tumors or the dislocation of 
the artenes We present brief histones of a 
few of our cases 

Case i Large meningoblastoma at the base of 
the left temporal lobe Maria 36jearsofage felt 
quite well until 1927 In January of that year she 
became ill having fever delirium headache \omit 
mg and extreme drowsiness In March she was 
obliged to stay in bed and had the same symptoms 
In August she had another attack of headache 
vomiting and diplopia 

As time went on the patient felt better until Janu 
ary 1928 Then she noticed rather pronounced in 
voluntary movements in the right arm and later m 
the right leg These movements did not dimmish 
She came to us for treatment in October 1928 be 
cause she was losing her sight 

Examination showed facial asymmetry Patient 
had a Parkinsonian facies which used to disappear 
on movement The members of the right side were 
affected by pronounced oscillator} trembling which 
became stronger when moved voluntarily 

The examination of the olfactory nerve showed 
complete anosmia on the left side difficulty of iden 
tification on the right side There was a tumid 
neuritis of both eyes The vision of the right eye was 
^ of the left eye / Right temporal hemianopsia 
homonymous was also present 

Cerebrospinal fluid was under increased tension 
A lateral radiogram disclosed some opaque points 
over the sella turcica as well as destruction of the 
posterior apophysis Our diagnosis was central 
tumor of this region Nevertheless we deaded to 
prove our diagnosis by a cranial roentgenogram 

This we did and were fortunate in not having to 
deal with an epileptic crisis The roentgenogram of 
the right side was normal (Fig 2) It showed that 
the irrigation of the brain both as proceeding from 
the sylvian group and the artery which one very 
rarely sees on account of the front communicating 
artery On this arteriogram (Fig 2) we are able 
to follow the anterior cerebral artery C A the per 
icallosum artery P C the callosum marginahs 
artery C 3/ as well as the artenes which proceed 
therefrom The arteriogram of the left side 
showed a dislocation of the sylvian group upward in 
a nearly perpendicular direction (Fig 3} so that 
compared with Figure 2 the sylvian group appears 
to be placed 2 5 centimeters higher up Diagnosis 
tumor of the foremost part of the temporal lobe 
The arteriogram discloses also other quite inter 
esting features We see a rather small stain m the 
posterior part of the ascending portion of the sylvian 
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group which is clearly dislocated t On examining 
the film carefully we also detect small artenes pro 
ceeding from the internal carotid moving upward 
toward the said stain \\e also see another and 
smaller stain not so distinct as the aforementioned 
one in the foremost part of the sylvian group / 
These stains are due to the impregnation by the 
sodium iodide of a special tissue which does not 
render easy a quick backward circulation There 
fore we decided that the growth was a rather \as 
culanzed tumor of this region the larger part of 
which was located in the temporal lobe and the 
smaller part m the frontal lobe Our diagnosis was 
meningoblastoma at the base of the left temporal 
region (large wing of the sphenoid bone) extending 
down to the posterior lower part of the frontal lobe 
compressing the peduncle and the central nuclei 
and at the base of the cranium where it was prob 
ably clinging reaching to the back, clinoid process 
Therefore it was probably a rather vascularized 
menmgtoma 

Operation was earned out on December 28 1928 
Local anxsthesia was used A large portion of the 
respective temporal region was cut open and the 
base of the tumor was explored Little by little 
the lower part of the temporal lobe was made ac 
cessible A finger inserted into the opening re 
vealed the fact that all of the left half of the middle 
part of the cranium was filled by a hard tumor very 
adherent at the base and quite independent of 
the brain Very carefully we isolated the tumor and 
as best we could removed it The most of it could 
be removed (Fig 4) but remov al caused a severe 
hsraorrbage \\t were able to check this by in 
troducing tampons of wadding saturated in hot 
serum This part of the operation was a rather long 
piece of work The patient fell into a state of rather 
profound shock Intravenous injections of serum 
were given The pulse improv ed After hemostasis 
was established we attempted an osteoplasty but 
because the brain showed a tendency to herniate 
we took the bone out After the operation the gen 
eral state of the patient improv ed a little but during 
the night the pulse fell and death ensued from heart 
failure 

The postmortem examination revealed some blood 
clots In the left temporal lobe w here the tumor had 
clung we found destructive lesions which were 
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spreading into the posterior part of the frontal lobe 
The quadrilateral bone at the base of skull was 
almost T^orn out The anterior clmoid processes 
were very much reduced The mam ^ mg of the left 
sphenoid bone and the left portion of the sella tur 
cica were co ered with a small amount of neoplastic 
tissue which it had been impossible to extract The 
tumor did not go beyond the midline Microscopic 
examination revealed that it was a case of memo 
goblastoma of fusiform cells fasacularlydisposed — 
Ch Oberling 

The autopsy showed that our diagnosis was 
entirely correct 

The s> mptomatology m this case was such 
as to make us believe we were dealing with an 
epidemic encephalitis Patient had a lateral 
trembling of the intention type a Parkin 
soman facies and crises of drowsiness which 
symptoms w ere all in favor of the said diag 
nosis It w as the papillary stasis w hich cleared 
up the case All of these symptoms howe\er 
induced us to accept the hypothesis of a tumor 
of the infundibulohypophj seal region The 
lateral radiogram of the head re\ealed two or 
three small calcifications m a \er> limited 
zone of the suprasellar region The patient 
had a right sided temporal homonymous 
hemianopsia But we did not believe that the 
grow th involved the left temporal region be 
cause the hemianopsia was a complete one 
Partial hemianopsia more charactenstic of 
such localizations did not exist (Cushing) 
When resting the patient had a right facial 
paresis of the central type Tumors of the 
first third of the temporal lobe as well as 
tumors of the frontal lobe can produce this 
same facial paralysis Clovis Vincent men 
tioned this fact in his report to the Reunion 
Neurologique in 1928 

It is necessary to point out that this was a 
case of a very great compression and of dc 
struction of a part of the left temporal lobe 
and yet there were missing sensory aphasia 
paresis of the third cranial nerves (Puusepp) 
lateral buzzing or ringing etc The roent 
genograms of the brain solved the problem 
We learned from them that a large tumor had 
invaded the left temporal lobe as well as a 
part of the postenor region of the frontal lobe 
The cramal nerves did not offer great difficul 
ties m the present case The olfactory and the 
optic nerves were compromised The third 


and fourth cramal nerves were normal but 
on the left side were m contact with the neo- 
plastic tissue The sixth a little farther awaj 
was normal but everyone knows that this 
nerve becomes sensible in cases of crania! h> 
pertension Close observation of the patient 
disclosed a passing diplopia As to the re 
mammg nerves only the facial was affected 
on the right side 

Cases Tumor of the right temporal lobe AJ 
SS years of age railway engineer in July 1928 had 
an epileptic attack when driving an engine Some 
weeks afterward he suffered another attack with 
dome convulsions particularly strong on the left side 
of the body At that time he noticed also a passing 
deafness in the right ear In September and October 
he had headaches without localisation He did not 
\omit but was dizzy His lower limbs were weak 
Diplopia was noticedl in January 1929 Atthesame 
time he noticed impairment of vision ^Vhen he 
came to see us he was amaurotic. An e amination 
of the eyes made at that time showed tumid papil 
lilis with c udation more pronounced on the left 
side No lues Abdominal and cremasteric reflexes 
were aboh hed Sensations were normal There 
was loss of sight first on the left and then on the 
right side — e udative papillary stasis Slight facial 
paresis was noticed on the right side Hearing was 
rather reduced on the right side Rinne test was 
positive All other nerves were normal 

Patient was euphoric had no just appreciation of 
his condition and he continually talked of episodes 
of bis life as an engineer 
Localization on the basis of the neurologic find 
mgs was not possible The patient did not present a 
sufficient number of symptoms to permit localiza 
tion Ue simply verified the loss of sight first on 
the left and 1 ter on the right hand side and passing 
deafness on the right side Under observation we 
noticed a si ght diminution in hearing on the same 
side a si ght facial paresis on the right also tra si 
tory psychic disturbances He had had an attack 
V ith dome convulsions more pronounced on the 
left than on the right side 

A simple roentgenogram of the cranium revealed 

nothingabno mal The patient wasg ven luminal for 

4 days and then arteriograms x ere made of both s des 
of the head No reaction followed E amination of the 
filmsshoned that they were necessary in order to ar 
meatacorrectdiagnosis On theleft side thecar tid 
system v as normal One could see the ante lor 
cereb a! artery (Fig 5) The poste lor cerebral 
artery A* C was pla niy visible as veil as the 
med an cereb 1 artery in its no mal position The 
sylvian g oup w as normal On the right side (Fig 6) 
we cannot detect the anter or ce eb al artery The 
m ddle p tion of the sylvian group is di located in 
an up rd di eel on With regard to the petr us 
bone It IS on the 1 ft at a d stance of 3 centimete s 
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and on the right at a distance of 6 centimeters On 
this side an adventitious arculation goes down to 
ward the middle portion of the temporal lobe show 
mg a stam T which can be seen ver} well 
Our diagnosis was meningioma of the middle part 
of the temporal lobe proceeding probabK from the 
outer part of the dura mater From the arteno 
grams the size of the tumor was estimated font had 
caused a \ery considerable elevation of the s>l\jan 
group and had provoked at a distance compression 
of the anterior cerebral arteo thus preventing the 
blood coming from the other side thus rendering 
the anterior Cerebral artery visible on the leftside 
Operation was done on April ig After having 
cut open the right temporal region and having made 
the incision m the dura mater which did not pul 
sate wc verified the existence of a tumor in the cr 
temal middle portion of the temporal Jobe adhering 
to the dura mater and smljng down into the bram 
We isolated and crtracted the tumor Abundant 
hemorrhage was checked b> means of tampons wet 
m hot ph> siologic scrum 

The tumor which had the volume of a small 
mandarin (Fig 7 ) weighed 38 grams The histo 
logical examination made by J.Ir Ch Obcrlmg 
revealed that it was a tumor of a very special stnic 
ture giving the impression of a glioma invading the 
meninges The part involving the brain was a fibril 
lary structure in the part involving the meninges 
we were surprised at the extraordinary vasculant> 
This tumor appeared coarsel> fibrillar and remind^ 
us of the appearance of certain peripheric gliomata 
and even that of certain meningoblastomata 

la the present case we see the abundant 
circulation around the site of the tumor Its 
localization is obvious but we cannot detect 
as m the previous cases referred to the tumor 
Itself The point is that this is another kind 
of tumor with considerable vascularity con 
nected it is true vv^th the meninges but rather 
a kind of glioma Thus we have another type 
of tumor the diagnosis of which we were able 
to determine by means of arteriographic 
study These latter tumors with which we 
have previously had some experience do not 
always show the same anatomopathological 
characteristics They do however usually 
have an abundant arculation — a fact of help 
to the surgeon in making his diagnosis 

There is a third group of tumors which can 
also be diagnosed — the tumors without an 
abundant circulation 

Case 3 Large cholesteatoiaa of the right tem 
poral Jobe A V 37 years of age workman has 
been under observation since 1914 At that tirne he 
complained of epileptic enses Before that he used 


to have auras identical with those which always pre 
ceded his fits sensation of heat m the entire left side 
of his body and ringing m the ears At first these 
auras were not followed by convulsions The luminal 
had no special influence over these crises which he 
continued to have more or less with the same m 
tensity and frequency He was admitted to our 
hospital jn October 1927 

Patient fell dow n a flight of stairs w hen he was i r 
j cars of age Later on he had had typhoid fev er and 
had expectorated blood He decided to enter the 
hospital on account of his crises his attacks of am 
nesia and especially on account of the loss of sight 
He had headaches but no vomiting Slotdity was 
normal The crises were generalized but he turned 
his head to the right At the end of one of these 
attacks at which ue were present he continued to 
have convulsions on the right side when on the left 
side they had already ceased The signs of Struem 
peJJ passive flexion of the foot and Foiv Zklarie were 
positive on the right side The test of Oppenheim 
made on the left side caused the great nght toe to 
move The same test art the right side caused a very 
slight extension of the left side On provoking the 
plantar reflex on the right we got the reflex of de 
fence (shortening) Abdommai reflexes were di 
minished on the left side Cremasteric reflexes were 
normal 

Sensation was norma/ save in a zone of the ab 
dommal region where there was a hypoesthesia 
The olfactory nerve was normal on the left side and 
apparently slightly compromised on the right side 
Ibc patient did not identify smells very well on this 
side The second nerve was compromised The 
first ophthalmo/ogic observation made before his 
admission into the hospital reads Heavy optic 
papiUitis with tumefaction on both sides apparently 
not of recent date Patient had a passing diplopia 
(6 ^ ) The other cranial nerves were normal We 
made several examinations of the auditory nerve 
but found no difference in the right and the left 
sides Taste was normal Cerebellar functions 
were normal Patient had a nystagmus when m 
extreme positions rapid osallations when turning 
the eyes to the left more pronounced but less 
rapid osallations when looking to the nght He 
complained of not being able to do his work as be 
fore on account of his attacks of amnesia No 
further mental disturbances were noticed 

The cerebrospinal fluid was under normal tension 
albumen normal Pandy negative lymphocytosis 
4 2 Benjom normal B \VR m blood normal 

A simple radiogram of the cranium revealed 
nothing abnormal After an injection into the left 
carotid there was a sbght dysartbna for 4 or s 
minutes followed by transitory verbigeration The 
left artenogram was normal {Fig 8) On the 
nght side (Fig 9) the carotid siphon is pulled dow n 
and projected to the front The circulation is re 
duced in the upper part of the siphon The sylvian 
group 13 considerably deviated in an upward direc 
Uon Obviously there was a tumor in anterior 
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part of the temporal lobe The slott growth ol the 
neoplasm o\ er a period of several > ears suggested a 
rather benign probably e^tirpable tumor After 
the pictures were taken the patient felt better sa> 
ing that his sight had improved and he refused to be 
ope ated on In spite of our advice he left the hos 
pital One >ear went b> and on December lo ipaS 
he came again to see us He felt worse and had 
shortly before ceased to work He noticed at times 
a slight trembling of the left arm and hand but on 
mov ng the arm rapidly to and fro this trembling 
ceased Sight in the fight eje was more reduced 
than in the left 

His tendinous reflexes weremoreorlessthesame but 
the signs of the via pyramidalis at this time differed 
On the left side there was a positive Barre and some 
times a passive fle ion of the foot equally positive 
on the same side On the right side only the signs 
of Babinski and of Rossolmo were positive On et 
citing the right plantar we observed only the eaten 
Sion of the great toe on the left side On exciting 
the left plantar w e observed a flexion of the toes on 
the left side and an extension of the great toe There 
continued to be a slight disturbance of the olfactory 
nerve on the right side which resembled the dis 
turbanee at the first observation The patient could 
ident fy smells perfectly well on the left side but on 
the nght side he could not do so or hesitated m iden 
tifytng them An ophthalmologic exammationon 
December 14 1938 revealed Neuritis on both 
sides but less clear and less turn d on the left side 
No diplopia The nystagmus continued with the 
same characteristics and intensity as m the first 
observation The patient decided to be operated 
upon but he died before operation during an epi 
leptic attack Postmo tern examination revealed 
the existence of a large tumor of the right temporal 
lobe — a cholesteatoma (Fig 10) 

In the present case the exact diagnosis 
would have been doubtful if it were based onl> 
upon clinical symptoms The hemianopsia 
gav e us later on new elements for the diag 
nosis but this hemianopsia was different from 
that described by Cuslung It was an mcom 
plete hemianopsia of the upper and the lower 
quadrant and was more pronounced in the 
lower One 

The neurologic symptoms as the relative 
anosmia on the nght and the turning of the 
head toward the right side during the epi 
leptic seizures were rather suggestive of a 
localization on this side The signs of the via 
pj ramidalis detected during the first observa 
tion were however m favor of a localization 
on the left side At the second observation 
the discordance of these signs did not justify 
an exact conclusion 


The epileptic cnsis disclosed that the con 
vulsions still continued on the nght side after 
they had ceased on the left side This is a 
peculiar feature which we have already ob 
served as being a sign of localization on the 
nght side but which until that moment made 
us believe in localization on the opposite side 
The trembling of the left arm and hand noted 
m the second observation was another ele 
ment in favor of localization on the nght side 

Nystagmus with short rapid shocks when 
the patient directed his look toward the left 
but with greater and slower shocks when he 
looked toward the nght permitted no sure 
conclusion The integntj of the auditory 
nerve was also impressive We have alreadj 
explained our opinion about the cortical cen 
ters of audition 

Again m the present case the encephalo 
graphic arterial proof helped to deterrmne the 
exact site of the tumor— an impossibility in the 
first clinical observation and m the second ob 
scrvation still doubtful 

Case 4 Large tumor of the frontal lobes larger 
on the !eh extending to the midlme and in olvmg 
thepons A ^i S loycarsofage hadbeenunder 
observation for 15 years Uhen 1/ years eld be 
met with an accident falling down and striking his 
neck against a stone No lesions resulted but his 
famly noticed some days afterward lateral oscilla 
tions of the eyeballs Then the boy became thin and 
3 months after the accident he was brought to us 
because he had great difficulty in making movements 
on the left side He had headache and vomiting 
He had had repeated lumbar punctures at interval 
Patient bad improved so that he was able to go to 
school until 14 years old when headache and vora t 
ing reappeared Again he became tbm and walked 
with difficulty on account of the flexibility of the 
legs His sight began to fail him He bad 2 gener 
alized epileptic attacks one of which was so severe 
that his £ mily thought him dead Two years a^ 
his face body and arms began to get fat We made 
34 applications of \ rays over the hypophysis 
Last year he seemed quite well e cept that he some 
times had attacks of hiccoughs Headache a d 
onuUng disappea ed There vis.s complete blind 
ness of the left eye but perception to 1 ght in right 

Present ex mination revealed ad po ity of the 
body arms and face where the p lose system was 
very little developed The back and lowe limbs 
were normal Hair of the pub s and lower limbs was 
Dormal On tie th gbs and legs there was even a 
certain hypertrichosis for his age From this point of 
view thecMntrast between the upper and lo\ erparts 
of th body was a emarkable one The testicles 
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Fi j Right arteriogram of brain Case i i C Caro 
tid siphon GS 8>Uian group normal C 1 antenor 
cerebral artery P C pencallosum artery and C 1/ cal 
iQsum marginahs arte^ in normal positions 

^\ere normal He had erections and had not lost 
the libido sexualis Walking Mas impossible on ac 
count of flexion of the legs It was impossible to 
reduce this flexion on account of the pain and heavy 
muscular contractions which were brought about by 
any such experiment Movement of the upper limbs 
was normal but «ere accompanied by trembling 
The tendinous reflexes were brisV and prompt both 
in the upper and lower limbs The cremasteric re 
flex was normal on the right side and abolished on 
the left side There was complete anosmia on the 
left On the tight side the patient recognized at 
times some smells There was complete amaurosis 
on the left side perception to light on the right side 
There was papillaiy stasis and afterward secondary 
atrophia of the optic nerves There was slight faaal 
paresis of the central type on the left side There 
was almost complete deafness on the left side On 
the right the patient does not hear well The re 
mainmg cranial nerves were normal No adiado 
chocmesis was present home nystagmiform move 
ments were noted especially when the patient 
looked to the left There w as considerable euphoria 
Patient wds a little childish but showed no mental 
Confusion Exaimnation of the cerebrospinal fluid 
showed tension continuously much increased at 
times xanthochromic albumen increased Tandy 

(+ d ) lymphocytosis 3 to 4 per cubic milh ^ 

meter A simple roentgenogram showed the sella 
turcica destroved The right arteriograph (Tig 
ii) showed the pencallosum artery considerably 
raised The extended antenor cerebral artery made 
a curve with concave toward the front On this 
side was visible an upper circulation seeming to 
encircle the neoplasm The left arteriogram (Fjg 12) 
revealed considerable lowenng of sylvian group and 
disappearance of the frontal lobe circulation 
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Fig 3 Left arteriogram of brain Case i Carotid si 
phon normal GS syhian group con idcrably raised 
tl Tumor I »i vessels of the new formation supplying 
the tumor 

Evidently this was a case of a very large tumor 
without a very appreciable circulation of the left 
frontal lobe extending beyond the midlme and in 
vading the right frontal lobe Its site must have 
been on the bone and it must have raised the corpus 
callosum considerably A tumor of this size and this 
position was likely to involve the middle part of 
the cranium 

The patients condition was not very serious but 
he insisted upon being operated upon After ex 
plaining the circumstance to his family the opera 
tion was earned out in July last 

After cutting and lay ing open the left frontal lobe 
we found the tumor at once at the base of the frontal 
lobes more developed on the left side and extending 
toward the right \\ e opened it and found therein a 
cyst containing gelatinous matter The state of the 
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F s Left j t am Ca The pen II s m r 
i ry I L in t n mal p t 
I 6 R ght t gram C Th $>l g o p 
sc scirbly idni middl po t fh c 

patient did not pe mit us to go farther Ihe skull 
bone ws erj thin Patient died m the evening of 
the day of ope ation 

The postmortem examination revealcti in 
enormous tumor (Fig 13) nestled at the bot 
tom of the frontal lobes more on the left 
than on the right side and extending, back 
ward as far as the pons 
C\SE 5 Tubercle of the base on the level of the 
f re part of the tempo al lobe Manuel J M 23 
V ears of age farmer Patient had e e c headaches 
in \ugust 1928 and had vomited for month On 



Fg 7 T m m d Ca 



cul t fth turn T bl th mddlep t fihe 
I mporal 1 be The turn vs r m d d th p t t 
cd 


being admitted to our hospital on December :q he 
complained still of evere headache and of sensations 
of nausea A v cek after the beginning of these 
cephalal las he noticed that hi s ght became yr' 
much reduced on both sides He had had no ddr 
cully viih his ears save seme ringing on both s de 
sometimes of great intensity He h d never had 
attacks of disturbance in movements Gencralst te 
V as bad and he was anamic He had a \ eak pul * 
ith bradyevrd a To provoke the patellar relle es 
It as neces ary to use the Jendrass ck nianeuv r 
The ach Hean relic es ere unobtainable The ten 
dinous reflexes in the upper limbs were al o unob 
tamable The plantar refle c v ere present m 
flexi n \bdominal and cremaste c reflexes were a 
I ttl more pr nounced on the left side The patent 
app ed si ghtly apathetic and some h t reserved 
The percuss on of the head revealed that he felt the 
same pain on both sides The cranial ner es v ere 
all ormal save the second vi ion ve y reduced 
turn da d hrmorrh gc neuritis 

An ex min tion of the cerebrospinal flu d sho\ ed 
t n e y much me eased the fluid pou mg o t 
ithout interrupt on Albumin v as very muc! i 

c ca ed landy (+ + H ) I mphocyt sis 2 o p r 

ubic millimeter Benjoin o 112 32 3 ° ^ 

Unne as no mal The roe fge g ms re ealed 
theoblit at n of the cl noid proc se 

On the r ght rte gram(Fg 14) the aspect \ as 
mo e r Ics no m I but the o g n of the s\l lan 
group app ared slightly a ed 

I the t og ph of the left s de (Fig 15) 
sylvi n g oup appea ed suddenly sed by about 3 
cent m te ab \ ts n rm 1 position The p°® 
t r temporal a fery T J d sc ded rap dh t 
ts no m I p s t on Th rte y of the cur ed fold 
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Fig 8 IvCft arteriogram Case 3 Normal 
Fig 9 Right arteriogram Case 3 There is considerable 
deration of the sylvian group GS m the anterior part 

remained much more raised 1 he diagnosis we made 
^^as probable tumor on the lev el of the former part 
of the left temporal lobe deeplv set and probabl> 
clinging to the base of the cranium going up to or 
even a little bevond the middle line The existence 
of the tumor on the left side and in the temporal 
region was not to be doubted It could readily be 
verified bv a glance over the two arteriograms (tigs 
14 and 15) Besides the tumor was evidently deep 
in the temporal lobe because the posterior temporal 
artery T P which is the most superficialtv placed 
one descended rapidly to Us normal position This 
meant that quite likely the external part of the tem 
poral lobe was not affected The tumor was sup 
posed to be situated at the base of the cranium 
pressing on internal part of temporal lobe with its 
arteries It probably extended to the midline 
Operation was done on January 18 and local 
anaesthesia was used V musculocutaneous shred 
in the left temporal region was cut open In 
order to get well down to the temporal hole vve 
began the temporary resection of the zygomatic 
process We resected the temporal shell as close 
to the base as possible No pulsations of the 
dura mater were noticed Incision revealed great 
tension Glucose solution was injected Extraction 
of 25 cubic centimeters of cerebrospinal fluid by 
means of the lumbar puncture was done The brain 
cortex was found to be normal We immediately 
explored the base by introducing a finger between 
the brain and the base of the cranium W e detected 
at once approximately within an inch from the on 
gm of the sylvian fissure and at a distance of about 
2 or 3 centimeters from the periphery a hard tumor 
(Fig 16) not adherent to the dura mater The tumor 
was deeply set and seemed to extend to the middle 
line Slowly we isolated it The histological exam 
ination showed that it was a tuberculoma 
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The carotid siphon 5 C is nearly destroyed There was 
considerable loss of circulation m the fore part of the brain 
Cholesteatoma of the anterior part of the temporal lobe 


This patient remained m our hospital until May 
1930 I e I year and 4 months after the operation 
He IS getting on very well his sight has improved to 
such an extent that we have authorized him to take 
up hts usual work again The last ophthalmologic 
examination made on April x 7 1930 discloses that 
The right eye detects the fingers at a distance of 
I meter The vision of the left eye is greatlv im 
proved In December 1928 the patient did not see 
the fingers unless they were placed close to the eye 
on February 13 1929 he was able to see them on the 
left at a distance of $ meters The optic nerv es and 
the vessels of the retina are in approximately the 
same state 
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The diagnosis ^^as confirmed in all its par 
ticulars bv the operation This case is spe 
cially interesting as there \\ ere no factors on 



which to determine localization The neuro 
logic obser\alion revealed nothing but the 
roentgenogram showed that the anterior and 
posterior clinoid apophjses were clestro>ed 
The patient had no s>mptoms caused b> dis 
turbances of the mfundibuloh>poph>5eal re 
gion It is well known that the clinoid proc 
esses can be destro>ed b> a tumor located at 
some distance from them The flattening of 
the selh turcica as well as the complete dis 
appearance of the clinoid processes was also 
in favor of an extrasellar tumor (John Camp) 
Beclere sa>s m his report to the ninth Re 
union Neurologique Whatever the site of 
the extrasellar tumor m the interior of the 
cranium ma> be and be they near or distant 
the deformaties brought about bj them have 
the same general aspect and do not in them 
selves make possible localization of these 
tumors In the present case we had a juxta 
sellar tumor placed behind the postenor 
clinoid process which w as clearlj rev ealcd b> 
the artenal encephalogram The diagnosis 
was absolutely preci e and the operation in 
the region indicated was conducted m such a 
way as to permit extraction of the brain 
tumor Successful operations upon these 
tumors of the brain base are rather rare ex 
cept m the case of tumors of the hypophyseal 
region Without an accurate diagnosis it is 
always very difficult to extract them 
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Fig 14 Right irteriogram Cases The carotid siphon 
SC IS normal The syUian group GS is slightly raised 
in the middle part 

Fig 1$ Left artenogram of Case s The carotid siphon 
IS stretched out and the syhian group G 5 is raised The 


arteries of the curved fold and the posterior parietal artery 
are considerably raised The temporal arteries fall rapidly 
dotiTQ to their normal position Tuberculoma of the mid 
portion of the temporal lobe reaching to the midhne Re 
moved Cured 


This case has shown us that a brain tubercu 
loma can be extracted and that the patient can 
recover his health (Tig 17) We ha\e been 
convinced that the prognosis m brain tubercu 
lomata is not so bad as that of large cerebellar 
tuberculomata 

In the present observation which we believe 
IS unique m the medical literature a large 
tuberculoma of the brain base was success 
fully extracted and the patient recovered 
The patient was under observation for 18 
months and left the hospital in good health 
Such a favorable result cannot help but en 
courage us to ablate at least tuberculomata 
of the brain We must remember however 
that we could not have been so successful in 
extracting the tumor so easily had it not been 




Fi 6 Tuberculoma removed 


for the diagnostic precision obtained through 
the encephalographic films 
The film revealed the absence of circulation 
m the last two tumors which belong to the 
third group of neoplasms m which the arterio 
graphs of the brain have made possible the 
localization of the growth 1 e in cholestea 
tomata h>datid c>sts tuberculomata some 
gliomata etc 

SUMMARY OF OBSERV VTIONS 

When we began our studies m arterial en 
cephalography we gave special attention to 
the dislocation of the sylv lan group as w e be 
heved they were especially capable of reveal 
mg the existence of a subjacent tumor And 
this for two reasons (i) the sylvian group is 



Fig 17 Patient I year after operation 
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constantl) \isible normallj showing the same 
direction and similarity of constitution (2) 
the first arteriograms made did not re\eal any 
of the aspects later discovered m the course 
of our experiments namely MSibility of the 
adventitious circulation of some tumors and 
visibility m certain cases of the anterior 
cerebral artery and its ramifications 

In the dislocation of the sylvian group we 
have been able so far to locate and make 
accurate diagnoses in 18 cases of brain tumors 
and of these 14 v\ ere confirmed by the opera 
tion the 4 remaining not having been 
operated upon The direct visibility of the 
arteries was observed m 13 cases of these 9 
were operated upon 

\\ c hav e recently tried to determine why 
the anterior cerebral artery is not always visi 
ble and we were able to come to some con 
elusions which appear to us to be of the utmost 
importance m making a diagnosis 

WTien there is a tumor of certain volume 
in one of the brain halv es it is sometimes pos 
sible to see the anterior cerebral artery on the 
opposite side Through compression the 
tumor prevents the regular circulation and 
the anterior communicating vessel ceases to 
take the blood from the compromised half of 
the brain to the opposite side because of the 
diminution m pressure in the anterior cerebral 


artery of that side The same is true when 
opaque liquid is introduced into the artery by 
means of an intracarotid injection hen this 
liquid IS injected on the opposite side as the 
blood does not come from the side where the 
tumor exists w e can see as a rule not only 
the sylvian group but also the anterior cere 
bral artery where the concentration of the 
iodide IS not reduced by being mixed with the 
blood coming through the communicating 
artery This point— the unilateral vasibility of 
theantenor cerebral artery — is of certain v alue 
in making a diagnosis 

In the arteriograms obtained by the tech 
nique of temporarily stopping the blood m the 
internal carotid we sometimes see the anterior 
cerebral arteries on both sides This fact at 
first seemed to be due simply to technique ■ 
an injection made more quickly — and it puz 
zied us for a long time Now wc are convinced 
that the phenomenon of visibility of the an 
tenor cerebral artery on both sides can be 
brought about m very exceptional cases by 
an abnormality of the brain 

The anterior cerebral arterv must always 
be visible when the corresponding artery of 
the opposite side docs not cause an overflow 
of blood into it dunng the injection of iodide 
of sodium so as to reduce the concentration of 
this latter by more than 8 to 10 per cent But 
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Fig JO Tumor of the pineal region right half The plenium of the corpus callosum 
IS ele ated thus causing the clexation of the terminal part of the pencallosum arterj 
in the posterior part 


such cases of anatomical abnormalit> of the 
antenor communicating arter> (\er> reduced 
size) are rather rare Consequently U was 
necessary that there should be some patho 
logical reason to account for the relatively fre 
quent visibility of the antenor cerebral artery 
on both sides After prolonged observations 
we came to the conclusion that considerable 
dilatation of the ventricle or the presence of % 
tumor compressing the anterior commumcat 
ing artery apart from the two antenor cert 
hral arteries rendering it difficult for the 
blood to pass from one to the other owing to 
the stretched and decreased size of the com 
municating artery must be the reason of the 
visibility of the two antenor cerebral arteries 
lumors of the central region of the brain for 
instance of the third ventricle of the pineil 
region and of the quadrigeminal tubercles 
must fall m this class As soon as w e obtained 
some proof that this hypothesis was un 
doubtedly true we tried to utilize dislocations 
of the arteries connected with the antenor 
cerebral artery as a means of diagnosis 
The importance of this new interpretation 
of arteriograms seems to us to be of the 
utmost importance inasmuch as tumors of 
the central regions offer as a rule very defi 
cient clinical symptomatology 


The antenor cerebral artery entenng the 
intcrhemisphencal cleft and furnishing by its 
convexity the orbital and frontal artenes 
adjusts Its course to the corpus callosum go 
ing partly around it and in general follows 
the ^annel betw een the corpus callosum and 
Us circumvolution 1 e the so called sinus of 
the corpus callosum Verv often its forward 
part goes around the corpus callosum for a 
distance passes over the corpus callosum cit 
cumvolution and descends down to the chan 
nel or sinus of the corpus callosum where it 
enters in order to reach the splenius 
In this part of its course in which it is called 
the posterior cerebral artery it ramifies into 
various branches which lead to the circum 
volutions of the internal face of the brain On 
going around and through the upper portion 
of the brain these branches also irrigate in 
part the convex portion of the brain half way 
to the calcarate fissure In the artenograms 
the median cerebral artery is situated over 
the postenor cerebral arterv 

C \se 6 \ isible tumor of the pineal gland Hen 
nqueS G 34>carsofage workman March 1930 
came to consult us at our Neurological Department 
He had had severe headaches which began some 3 
months before he came to see us these headaches 
were more intense m the occipital region He had 
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attacks of % omiting One month after the headaches 
bega he noticed impairment of sight and hearing 
When observed for the first time he was practically 
blind \ision v as reduced by 5/100 on the right 
ide and more reduced still on the left side Deaf 
ness at that time already very pronounced in 
creased rap dl> until it became complete 

Right patellar reflet was abolished the left one 
ver> weak Ach Ilian refletes were aboli hedonboth 
sides T ricipi tal and radial refletes w ere w eak on left 
and abol shed on right side abdominal and cremas 
tenc refletes normal plantar refletes noticed in 
fle ion No signs of the via pyramidalis 
The left e>e showed aheav> papillary stasis with 
hemorrhages In the end complete amaurosis As 
to the eventh cranial nerve at times a slight facial 
paresis of the central tjpe was noticed on the right 
but this disappeared vithout leaving a vestige As 
to the eighth nerve there was a ver> pronounced 
diminution of audition at the time he entered the 
hospital which some time later became complete 
Cerebellar functions were normal No vertigo or 
njstagmus was found Psychical disturbances were 
slight The patient said he had a continuous desire 
tourinate buttbatitwasnotnecessarv todoso Deaf 
ness and amaurosis prevented us from making a 
thoroughe amination of his mental state Wewere 
however under the impress on that there was a 
pronounced ps>chic8l deflcienc> He used to utter 
somev hat strange and stereot>ped phrases In the 
term nal phase torpor and drowsiness were present 
The r ght arteriogram (Fig 18I was normal in the 
region of the sylvian group We could detect the 
nte or and the pericallosura artery The left arte 
riogram (Fig 19) showed considerable vasculantv 
in the posterior half of the sylvian group which 
ppea ed in its normal position On this side v e 
could Iso see the anterior cerebral artery with its 
mific tions On both art ograms the pc cal 
losum artery v as aiscd in the posterior part 
Taking especially into account the marked as 
cularity in the left sylvian g oup we made a diag 
n i of a ve y vascularized d ep tumor of the mid 
die I art of the bra n on the 1 vcl f the third ven 
t 1 le We believed that it was a cent 1 ne s it 
did not dislocate the sylvian group on either sde 
but it did rais the splen us of the co pus callosum 
Wedecidodthat thetumor wasa vasculati edg] ma 
The ope ation was ca ed out on March 8 93 

Becau e it was impossible to each the cgion of 
the tumo we resol ed to do a decomp e son 
P tient showed 1 ght imp vement at first but 
b came wo se and di d a month after the opera 
t on 

The postm rtem evam nat n revealed the exist 
enceofal rge ve y va cularized tumor of thepm 1 
gl nd and th cotpo a quadngem a the ze of a 
manda in (Fig ) Th tumor clung to the back 
wall of the third ntncle and was t ted under 
the spl n um 

The d agnos s w had mad w fa rly accu ate 
although this \ as the fi st ca e e bad h d of a 


tumor in this region Clinical symptoms which 
might enable one to localize the growth were ahso 
lately missing The patient bad had no trouble 
which might be considered as the result of the de 
struction of the pineal gland W e can say almost 
the same referring to the corpora quadrigemi a 
The histopathological etammation made m the 
Anatomopathologic Institute of Pans by Prof Ch 
Oberling revealed that it was a case of ependymoma 

The artenographic diagnosis of this case 
one of the most interesting of our collection is 
worthy of some consideration The visibility 
of the tumor due to the \ ascularity on the lev el 
of one of the sylvian groups revealed a cun 
ous aspect in the circulation of brain tumors 
In mcmngoblastomata diagnosed by means 
cncephalographic proof we have found that 
these tumors have not only a circulation ans 
ing from the memngeal arteries but also an 
acc^sory circulation proceeding from one of 
the branches of the internal carotid which 
becomes visible in the arteriograms 
In the last case described only one of the 
sylvian groups supplied the tumor with an 
abundant system of blood vessels althou h 
both sylvian groups w ere at the same distance 
from the neoplasm The first arterial neo 
formation caused the unilateral circulation of 
a central tumor 

Were there also \ essels proceeding from the 
posterior cerebral artery? This artery be 
comes visible only in abnormal cases vvhen 
the posterior communicating artery does not 
really exist as it is reduced to an insignificantly 
small size In this case it is not visible There 
fore we do not know whether it contributed 
to the vascularity of the tumor although this 
does not seem to us very probable Vascu 
lanty of tumors especially of brain tumors 
through arteriography has been found a 
valuable means of study 
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A STUDY or THE EFFECTS OF DIVISION OF THE CERVICAL 
(ESOPHAGUS or THE DOG 
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H ADEN and Orr (2), Wangensteen and 
Chunn Andrus and Donnellj have 
found that complete obstruction of 
the oesophagus of the dog produces death m 
from I to 3 da>s Studies on the blood after 
occlusion of the oesophagus shov. ed that there 
IS usually an increase in the non protein nitro 
gen and urea nitrogen and a decrease in the 
chloride content These alterations nere not 
sufficiently constant or great to indicate that 
the) were responsible for the early death 
Andrus and Donnell) state that dogs with 
fistulae of the oesophagus die m almost as 
short a time as those m which the oesophagus 
IS simply obstructed These findings suggest 
that the loss of fluid causes the death of dogs 
after complete occlusion of the oesophagus 
Pavlov was able to keep dogs alive which 
had fistuljc of the oesophagus by feeding them 
through a tube placed in the stomadi He 
states ‘In the year 1889 we performed the 
operation of oesophagotomy on a dog already 
possessing a gastnc fistula that is to say we 
divided the gullet in the neck and caused both 
Its divided ends to heal separatel) into an 
angle of the skin incision We thereby accom 
pbshed the complete anatomical separation of 
the cavities of the mouth and stomach Dogs 
so operated upon recover perfectly with 
careful nursing and live many years in the 
best of health In feeding their food must 
naturally be brought directly into the 
stomach 

If the loss of fluid as saliva is responsible for 
the death of animals after the oesophagus is 
obstructed a concentration of the blood a 
decrease in the blood volume and a decrease 
in the content in water of the tissues of the 
body would be expected It was for the pur 
pose of studying these points that these m 
vestigations were undertaken For purposes 
of comparison similar studies were made as 
to the effects of food and water depnvation 
and as to the effects of the graded removal of 


blood plasma and of whole blood while the 
animals w ere depnv ed of food and w ater 

METHODS 

Dogs were used m all experiments The dye 
method which was described by Keith Rown 
tree and Geraght) was employed m de 
termming the blood volume and plasma 
volume The hosmoglobm was determined by 
the New comer method (5) with a Bausch and 
Lomb h^emoglobinometer The chloride con 
tent was determined by the method of 
Whitehorn (8) Samples of blood and muscle 
were obtained at the beginning and at the 
termination of the expenments for studies on 
the content m water Blood was withdrawn 
from the femoral vein Muscle was obtained 
from the pectoral and one of the flexor mus 
cles of the thigh at the beginning of the ex 
penments and from s)mmctncal sites on the 
opposite side of the body at the termination 
The specimens of muscle which usually varied 
m weight from i to 2 grams were placed m 
beakers of known weight and cut into small 
pieces in order to facilitate drying After 
weighing the beaker containing the blood or 
muscle it was placed m an oven the temper 
ature of which was kept at as nearly 105 
degrees centigrade as possible After 48 
hours it w as again w eighed and the content 
of the tissues m water and solids was deter 
mined 

Dunng the operations which were performed 
in order to occlude the cesophagus the animals 
were anesthetized with ether The control de 
terminations were performed before the anes 
thetic w as begun The cesophagus was exposed 
and isolated m the cervical region Two liga 
tures of heavy tape w ere placed at a distance 
of about 2 centimeters above and below the 
levd at which the oesophagus was to be di 
vnded Two ligatures of catgut were placed 
between these and the cesophagus was divided 
The animals were observed from time to time 




until they appeared to be m very poor condi 
tion the blood pressure was determined and 
the studies which had been performed before 
the operation -n ere repeated 

Since these ani mals ^\ere unable to swallow 
food or water studies were performed upon 
other dogs w hich were simply depna ed of food 
and water for 8o hours This was the upper 
limit of the duration of the experiments m 
which the cesophagus was divided After the 
control determmations had been performed 
the dogs w ere anaisthetized for i hour by ether 
as w ere those m which the cesophagus was di 
vided Samples of muscle w ere obtained while 
the animals were anaesthetized No food and 
water was given for 8o hours and the studies 
were repeated 

In the next group of experiments food and 
w ater were prohibited and blood plasma which 
equalled y of i per cent of the body weight 
was removed at 8 hour intervals m some ex 


perunents and at approxunatelj 12 hour inter 
vals in others Determinations were made at 
the beginmng and end of the experiments 
These experiments were usually of shorter 
duration than w ere those in which the oesoph 
agus was divided At 8 or 12 hour intervals 
whole blood which equalled i per cent of the 
body weight was removed from the femoral 
artery This w as defibnnated and centnfuged 
and red blood cells plus enough plasma to 
equal one half of the v olume of blood that bad 
been removed were re injected Plasmapbe 
resis was continued at the stated interv als until 
the condition of the animal became alarming 
At that time the blood pressure was deter 
mined and the last studies were performed 
In the next group of experiments the am 
mals were deprived of food and water and 
whole blood which equalled o 5 per cent of the 
body weight was removed at approximatelj 
12 hour intervals Studies were performed 
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TAB! E n— THE ErFECH'S OF DmSIOV OF TIIE (ESOPIUGUS OV THE WATER CONTENT OF 
BLOOD AND MUSCLE 



TABLE III— THE EFFECTS OF FOOD AND WATER DEPRIVVTION FOR EICHTY HOURS 



An t ry l { 4 h rasp l dlh tr 1 t di« •n> n»1 w ** maU mo ti f m phin I th lime f th d t nu U 


before the first removal ot blood and after the an average lo 23 per cent of the body eight 
blood pressure had been reduced to a fairly during the period of observation The hiEino 
low level by the loss of blood These expen globin and the red blood cell count increased 
ments were of slightly longer duration than in all expenments There was a marked de 
werethosein which thecesophaguswasdixided crease in the blood volume in all expenments 

and most of the decline was due to the reduc 
RESULTS tion in the volume of plasma In most of the 

Division of the (esophagus The length of expenments there was some reduction in the 
time which elapsed between the division of the chlonde content but in no instance w as this 
cesophagus and the last determinations vaned very great The content in water of both 
from 33 to ivS hours The blood pressure was blood and muscle was decreased in all ex 
not determined in most of these expenments penments in which it was determined The 
but the pulse rate was very fast and the con results of all of the expenments on dm 
diUon of the animals very poor at the time of sion of the oesophagus are given in Tables 
the last determinations The animals lost as I and II 
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TABLE IV —THE ErPECTS OF FOOD AND WATER DEPRIVATIOV AND 
OF THE REMOVAL OF BLOOD PL\SMA 



Food and ualer depn ation In the expen 
ments m which the animals were depmed of 
food and water for So hours the loss in weight 
(ii 54 per cent) was approximately the same 
as m the expenments in which the oesophagus 
was divided Howe\er the average duration 
of the latter expenments was only 40 hours 
The blood pressure was normal at the end of 
the penod of food and water deprivation The 
hemoglobin and red blood cell count increased 
in all expenments The blood volume and 
plasma volume decreased The decline m the 
plasma volume was definitely less than was 
found in the expenments on the oesophagus 
The content in chlorides increased in the 
three expenments m which it was determined 
There v\as practically no alteration m the 
water content of the blood In seven of the 
eight determinations the water content of 
muscle decreased slightlj The results of these 
expenments are given m Table III 
Food and ualer depn ation and remoiat of 
blood plasma The average duration of the ex 
penments in w hich blood plasma was removed 


while the animals were depmed of food and 
water was 33 hours The total amount of 
blood plasma that was removed equalled 2 per 
cent of the body w eight in six of the seven ex 
penments and in the remaining experiment it 
equalled 2 5 per cent The mean blood pres 
sute at the terxmnation of the experiments 
vaned from 52 to 104 millimeters of mercury 
In six of the seven expenments it was less 
than 90 millimeters of mercury The general 
aindition of the animals appeared to be ap 
proximately the same as in the expenments 
in which the cesophagus was divided In these 
and m all of the expenments reported here 
the last studies had to be performed before 
the animals became moribund because other 
wise the removal of blood preparator> to the 
injection of the dye might have resulted m 
death before the blood sample containing the 
dye had been collected The loss in body 
weight (10 S3 per cent) was approximately the 
same as in the experiments on the effects of 
division of the cesophagus The red blood cell 
count increased in most of them The plasma 
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\olume and the blood \olume decreased The 
decrease m the plasma volume was approxi 
mately the same as m the experiments m 
which the cesophagus was divided but the de 
crease m the blood \olume was greater The 
content in chlorides decreased m most ol the 
experiments The content in water of blood 
and skeletal muscle decreased in most of the 
experiments in which it was determined The 
results of these experiments are given m 
Table XV 

Food and uakr depri alton and removal of 
uhoU hlooi The duration of the experiments 
in which whole blood u as remoi cd at 1 2 hour 
intervals from animals deprived of food and 
water was 60 hours The total amount of 
blood removed from each animal equalled 3 
per cent of the bod> weight Although the 
blood pressure was not low at the termmation 
of three of the four experiments the extremd\ 
fast pulse and the general appearance indi 
cdtcd that the animals were very sick The 
loss in weight (11 79 per cent) was approxi 
mattlj the same as in the experiments on the 
asophagus The red blood cell count and the 
hemoglobin decreased greatlj in all expen 
ments The plasma volume and the blood 
volume decreased markedl) the decline in 
the volume of red blood cells bung greater 
than that m the plasma The decrease m the 
total blood \ olume w as definitely greater than 
was found m the expenments in which the 
cEsophagus was divided but the diminution m 
the plasma \ olume was shghtlj less than 
found in the oesophagus expenments The 


content m chlorides mcreastd m all experi 
ments The content in water of the blood in 
creased in all instances and that of muscle 
decreased The results are given m Table V 

DEDUCTIONS 

A corapanson of the results which w ere ob 
tamed m the different t>pes of experiments 
shows that approximately ten ptr cent of the 
bod\ weight was lost m all of them As has 
been slated pieviouvly the experiments upon 
food and w ater depn\ ation alone w ere approx 
iroateiv twice the duration of the experiments 
on the effects of division of the asophagus 
The more rapid loss of weight in the latter 
experiments w as probablj due to the loss of 
saliva There was an increase in the red blood 
cell count and the hamoglobin m practicalh 
all of the experiments except those m which 
whole blood was removed Likewise there 
was a decrease m the content m water of blood 
and skeletal muscle m most of the experiments 
except those m which whole blood was re 
moved In these the w ater content of blood 
increased and that of muscle decreased The 
alterations m the content in chlorides were 
not very great m any of the expenments In 
the experiments on the effects of division of 
the cesophagus and on the effects of removal of 
plasma associated with food and water depn 
vation there was u'^ualiy a small diminution 
m the chlonde content In the expenments 
m which the animals were simply depnved of 
food and water and m those m which whole 
blood was removed under similar conditions 
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TABLE VI — THE PERCEKTAGE IlECRE\SE IN 
BLOOD PLASifA AND BLOOD \ OLXTXiE AFTEfi 
THE \ARIOUS PrOCEDUBES 



there -svas usually a small increase m the chlo 
nde content The greatest average decrease 
m the total blood Aolume was found m the 
etpenments in ^vhich whole blood was re 

moved the next in those eTpenments in -^hich 

blood plasma was removed and next in order 
were those in which the oesophagus was di 
\Tded The average diminution in the plasma 
volume w as sUghtlj greater in the expemaents 
upon plasma remov al than in those on eesoph 
agus ligation while that in the expeniaeots 


on the effects ol removal of whole blood was 
slightly less In the experiments on the effects 
of division of the oesophagus 8o per cent of 
the diminution m the total blood volume was 
due to the loss of plasma in the experiments 
on plasma removal it was 69 per cent in 
those on the removal of whole blood it was 
49 per cent and in the expenments on food 
and water deprivation alone it was 65 per 
cent The comparative figures for the differ 
Cat tj pes of experiments are given m Table VI 
The division of the cervical msophagus and 
the graded removal of blood plasma from dogs 
depnved of food and water produced results 
quite similar in character Both were asso 
ciated with approximately the same loss m 
weight an increase in the red Wood cell count 
and hajmoglobin a slight diminution in the 
content in water of blood and muscle and ap 
proTimately the same degree of diimnution in 
the total V olume of plasma The only definite 
difference was that the reduction m the total 
blood volume was greater in the experiments 
on the remov al of blood plasma than m those 
on division of the ccsophagus 

These experiments indicate that the cause 
for the early death after division of the cesoph 
agus is the loss of fluids The plasma consti 
tuted a smaller part of the total blood volume 
in these experiments than m those in which 
plasma was removed repeatedly Mangensteen 
and Chunn believed that the explanation fot 
the death of dogs with obstruction of the up 
per part of the intestines was due to thedehy 
dration and loss of chlorides Haden andOrr (2) 
m discussing their own results state Thes< 
results indicate that a fatal intoxication en 
sues after the cardiac end of the stomach o: 
the <ESophagus is obstructed The cimica 
course is more rapid and the blood change: 
are more marked than those occumng subse 
quent to pyloric or high intestinal obstruction 
There is a sev ere toxaimia as e\ idenced by th' 
high level of the non protein nitrogen in thi 
Wood It would seem that the toxic agen 
must have arisen distal to the obstruction 
No further evidence (or the action of a toxu 
IS given by them except that sodium chlond 
which they believe to have a detoxifying ac 
hott was found to prolong the life of dogs afte 
obstruction of the cardiac end of the stomaci 
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Three animals m ^\hlch the cardiac end of the 
stomach had been obstructed \vcre given sub 
cutancously 40 cubic centimeters per kilogram 
body weight of one per cent sodium chlondc 
at I'arying intervals They state (3) ‘The am 
jnals survived 32 36 and4sdajs Atautopsy 
m each the tape had cut through thus re 
establishing continuity ’ Instead of a dctoxi 
fying action it seems more likely that the 
sodium chlonde sa% ed the animals by roam 
taming the blood \o!ume at a fairly high level 
until sufficient time had elapsed for the lumen 
of the cardia to be restored After this the 
secretions from the salivarj glands ^ere able 
to pass into the stomach The fact that the 
higher the obstruction xs made m the mtes 
tmal tmet the shorter the length of life is 
strong evidence in favor of dehydration as 
being the cause of death Dogs with obstruc 
tvon of the pylorus of the stomach live longer 
than those with obstruction of the cardiac end 
or of the oesophagus because fluids can reach 
the stomach under the former condition where 
they can be at least partiall> absorbed 

StJiQtA.5.Y 

The blood volume the plasma volume the 
red blood cell count the hsemoglobm the con 
tent m chlorides of blood and the content in 
water of blood and muscle have been deter 
rained before and after (i) division of the 
oesophagus in the neck (2) food and water 
deprivation for 80 hours (3) the graded re 


moval of blood plasma over a penod dunng 
which the animals were not allowed food and 
water and (4) the graded removal of whole 
blood dunng a period of food and water depn 
\ataon 

The alterations which were produced by 
ligation of the cesopha^us and by tlie re 
mox al of plasma were quite similar The find 
ingssuggestthatdehydrationwhichisprobably 
due m mam to the loss of saliva is largelv 
responsible for the early death which follows 
division of the oesophagus 
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BLOOD PLASMA VND BLOOD \ OLUME VETER 
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there was usually a small increase in the chio 
ride content The greatest average decrease 
m the total blood volume was found in the 
etpenmenls m which whole blood was re 
mo\ ed the next in those experiments in which 
blood plasma was remov ed and next in order 
were those m which the cesopbagus was di 
\ idea The a\ erage diminution in the plasma 
V olume w as slightly greater in the expenments 
upon plasma removal than m those on cesoph 
agus hgation while that ui the expenments 


on the effects of removal of whole blood ivas 
slightly less In the expenments on the effects 
of div laon of the cesophagus 8o per cent of 
the diminution in the total blood volume was 
due to the loss of plasma in the expenments 
on plasma removal it was 69 per cent in 
those on the remov al of whole blood it was 
49 per cent and m the experiments on food 
and water deprivation alone it was 6 $ per 
cent The comparative figures for the differ 
cat types of expenments are giv en m Table VI 
The division of the cervical oesophagus and 
the graded remov al of blood plasma from dof's 
depnved of food and water produced results 
quite similar in character Both were asso 
ciated with approximately the same loss m 
weight an increase m the red blood cell count 
and h'emoglobin a slight diminution m the 
content in w ater of blood and muscle and ap 
protimately the same degree of diminution in 
the total volume of plasma The only definite 
difference w as that the reduction in the total 
blood volume was greater m the expenments 
on the removal of blood plasma than in those 
on division of the cesophagus 
These experiments indicate that the cause 
for the early death after division of the tesoph 
agus IS the loss of fluids The plasma consti 
tuted a smaller part of the total blood volume 
m these expenments than in those m which 
plasma w as remov ed repeatedly angensteen 

and Chunn believed that the explanation for 
the death of dogs with obstruction of the up 
per part of the intestines w as due to the deby 
dratjon and loss of chlorides Hadenand Oirfa) 
in discussing their own results state These 
results indicate that a fatal intoxication en 
sues after the cardiac end of the stomach or 
the oesophagus is obstructed The clinical 
course is more rapid and the blood changes 
are more marked than those occurring subse 
quent to pyloric or high intestinal obstruction 
There is a sev ere toxemia as ev idenced by the 
high level of the non protein nitrogen in the 
blood It would seem that the toxic agent 
must have arisen distal to the obstruction 
No further evidence for the action of a toxin 
is given by them except that sodium chloride 
whidi they believe to have a detoxifying ac 
bon was found to prolong the life of dogs after 
obstruebon of the cardiac end of the stomach 
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Three animals m which the cardiac end of the 
stomach had been obstructed w ere gi\ en sub 
cutaneously 40 cubic centimeter^ per kilogram 
bod> V. eight of one per cent sodium chlondc 
at varying intervals They state (3) The am 
mals survived 3 ^6 and45da>s Atautopsj 
m each the tape had cut through thus re 
establishing continuity ’ Instead of a detoxi 
fymg action it seems more likely that the 
sodium chlondc saved the animals bj main 
taming the blood \ olume at a fairl) high lev el 
until sufficient time had elapsed for the lumen 
of the cardia to be restored After this the 
secretions from the sahvar> glands were able 
to pass into the stomach The fact that the 
higher the obstruction is made m the mtes 
tinal tract the shorter the length of life is 
strong evidence in favor of dehydration as 
being the cause of death Dogs with obstruc 
tion of the p>lorus of the stomach live longer 
than those w ith obstruction of the cardiac end 
or of the oesophagus because fluids can reach 
the stomach under the former condition where 
they can be at least partuUj absorbed 

strmxAPV 

The blood volume the plasma volume the 
red blood cell count the hemoglobin, the con 
tent m chlorides of blood and the content m 
^ater of blood and muscle have been deter 
mined before and after (i) division of the 
cesophagus m the neck (2) food and water 
deprivation for 80 hours (3) the graded re 


moval of blood plasma over a period during 
which the animals were not allowed food and 
water and (4) the graded removal of whole 
blood during a period of food and water depn 
vation 

The alterations which were produced by 
hgation of the ccsopha^s and bj the re 
mov al of plasma w ere quite similar 1 he find 
mgs <iUggestthitdehydration which isprobably 
due in the mam to the loss of saliva is largely 
responsible for the early death which follows 
div ibion of the ccbophagub 
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CAUSATION or BACILLUS WELCHII INFECTIONS IN DOGS B1 
INJECTION OF STERILE LIVER IIXTRACTS OR BILE SALTS^ 
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I N a recent paper Rev bndge reported that 
the intraperitoneal injection of sterile bile 
or e\en stenle bile salts brought about 
the prompt invasion of the peritoneal cavity 
of dogs mth the Welch bacillus Andrews 
also showed that autoljsis of stenle liver m 
the peritoneum of dogs brought about a simi 
lar anaerobic infection that furthermore 
there were thermostable water soluble sub 
stances m dogs livers which were capable 
themselves of producing the same phenome 
non when injected intraperitoneallv 
Dragstedt (5) had previously called alten 
tion to the nch anaerobic flora of the liver and 
presented a review of the literature on this 
subject to which the reader is referred In his 
experiments on liver autolj sis tn vivo he found 
that autoclaved stenle liver underwent stenle 
slow autoly is m the dog s pentoneum with 
out producing toxic s> mptoms However he 
used large hard masses of cooked liver which 
naturally presented little surface for autolysis 
andwefound thatwhen theliverswere ground 
with sand they would still produce the toxic 
syndrome even though stenle and the name 
autolysis pentomtis was given to the con 
dition (i) 

In view of these findings the following ex 
penments were undertaken to attempt to 
show the source of these infections and 
their mechanism 

EXPERIMENTAL 

The first question to be solved was whether 
the orgaiusms came from the known nch flora 
of the liver or if they made their way out of 
the bow el or if the phenomenon w as simply a 
recnide cence of bactena in tissues brought 
about by the presence of tissue poisons which 
reduced the bactencidal power of the cells 
To ascertain if the nearness of the liver was 
an important factor m a senes of four dogs a 
tube was inserted into the gall bladder which 
was inverted as for a cholecy»tostoxny and a 
watertight joint made This tube was led in 

F m b DcputoKCt o( S {cry ( tl CSi cn. y 1 Tbs 

m Lm y lOucur' 


four dogs into the cul de sac and allowed to 
drain In two of these dogs we forgot to li^^ate 
the common duct as intended In all four 
however there was a prompt death from 
autolytic peritonitis with a nch Welch bacillus 
growth This pentomtis was mainly m the 
pelvis and lower abdomen at a distance from 
the liver 

Next a similar expenment was done in two 
dogs except that the tube was led over the 
nbs subcutaneously and then into the chest 
cavity One dog died of unknown cause 24 
hours later having no bile drainage at ah but 
the other had bile in the pleural cavity and a 
hxmorrhagic pleunsy with much exudate and 
a bacillus welcha infection as demonstrated 
by obvious gas formation in the tissues, and 
confirmed by culture 

The bile of our laboratory dogs has been 
shown by Rew bndge to be uniformly stenle 
but in view of the close association with the 
known liver flora as well as the finding of 
other observers of bactena in normal bile 
these experiments could not be considered 
conclusive and therefore they were repeated 
with material the stenlity of which could be 
more adequately controlled 

Liver extracts were prepared as outlined in 
a former paper by Andrews These extracts 
m the dose given are uniformly capable of 
produang a fatal autolytic peritonitis if m 
jected into the upper abdomen The results 
are given in Table I It will be <;een from 
these results that proximity of the hv er or the 
intestinal tract is not an important factor 
The Welch baallus infection can occur m the 
chest or m the muscular tissues just as well 
although the culture of the injected matenal 
m each case showed it to be sterile 

humlar senes of experiments with stenle 
bile salt solutions gave quite comparable re 
suits Two senes were run one wath 2 5 cubic 
centimeters per kilogram and one with 5 cubic 
centimeters per kilogram The former senes 
gave some positive results but the latter were 

wkwMd puX der gr 1 m Hi Do las Smith F undatJ 
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TABI E I — rFFECT OF INJECTING \UTOI AZFD LIVFR E\TR\CT 
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quite umformK positue (See Tables II III 
and IV ) 

It vs clear from the experiments then that 
the injection of either of these sterile tissue 
poisons is capable of setting up a bacillus 
Vielchii infection locally whether it is injected 
into the chest abdomen or muscular tissues 
and that the proximity of the liver or intes 
tmal tract is not a vital factor in the process 
The presence of bacillus svekhu m normal 
muscle IS not generally conceded although it 
has been reported bv Reith and certain other 
clinical phenomenon to be discussed later 
have a bearing on the problem Small free 
transplants of muscle have been used freely 
as hemostatic agents with no bad results 
The following experiments cast some light on 
this matter It is well known that the im 
plantation of relatively large amounts of mus 
cle into the peritoneal cavit> of dogs is as a 
rule harmless and does not lead to any septic 
process Hov-ever the use of ground muscle 
has led to very different results 
Table V shows the results of a set of such 
expenments It can be seen that ground ster 
lie muscle produces no infection or toxaemia 
and undergoes slow autolvsis and that it pro 
duces no tissue poison capable of bnnging 
about infection Ho^ ever ground fresh (not 
autoclaved) muscle when implanted in large 
amounts brings about a typical autol> tic pen 
tonitis One must assume then that this im 


planted muscle contains small numbers of 
bacteria which are freed from cells in the proc 
css of gnndmg and art then capable of mul 
tipl>ing ver> rapidly on the necrotic tissue 
As further cMdence on this point the ex 
penmtnts gi\en in Table VI arc referred to 
Six dogs were given barbital m doses to last 
4 hours One leg of each was then tied off 
near the peKis with hay wire wound as tightly 
as possible with a pliers This assured us that 
no bacteria could make their way into the leg 
from the circulation The legs although thus 
rendered completely separate were left on 
the animals to insure against the possibility 
of infection being introduced into the cut sur 
face Three animals were kept as controls 
and the thr^e others received injections of 
li\er extract shown b) culture to be sterile 
All the living animals were sacnficed in 24 
hours The control senes of course were all 
gangrenous but although one of them showed 
gas bacilli on culture there was no real gas 
gangrene in any case The injected senes all 
were enormously swollen and had evident 
crepitus to palpation Incision revealed that 
the muscles and fascia w ere nddled with gas 
bubbles and the cultures all showed Welch 
bacilli This experiment is considered by the 
authors to be a crucial one There is every 
reason to think that the same number of bac 
tena were present in each senes but in the 
injected ones onlj gas gangrene occurred One 
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TABLE in— INJECTION OF STERILE BILE SALTS SOLUTION INTO CHEST 
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TABLE IV— INJECTION OF STERILE BILE SALTS SOLUTION INTO SUBCUTANEOUS TISSUE 
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feels justified therefore in assuming that the 
liver extract acts by destro>ing in some man 
ner the normal bactenadal power of the tis 
sues so that the rapid multiplication of the 
organisms is favored 

Bactenological studie were next made of 
trselve strains of the ^\elch bacillus six of 
which v, ere recov ered from peritoneal exudate 
from autolj tic pentomtis in do^^s caused by 


sterile hver extract and six from that caused 
by bile draining into the peritoneum The 
organisms were first grorni on litmus milk 
m^ia causing stormj fermentation They 
were then plated on anaerobic blood agar 
plates and the grey colonies surrounded by a 
zone of beta haimolvsis chosen Smears were 
made showing large gram positiv e bacilli with 
spores From this pure culture tubes of a 
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T\BLE V— EFFECT OF niPLVNflKG FRESH GROUND AND AUTOCLVVED MUSCLE INTO 
prriTONEint 
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TABLE vr— rrrFCT or complete ugatiov or limb with and uithout rvjEcriov 

or LIVER LN-TRVCr 
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senes of sugars ’were inoculated (set Table 
VII) This, included glucose lactose raffinose 
sucrose and trehalose In each case there was 
fermentation with the production of both acid 
and gas In the stnes of 12 strains this proves 
bevond a doubt that the organism is the typi 
cal IVelch bacillus Tests of the toNicity of 
Berl fcld filtrates of broth cultures are ‘^hown 
in Table VIII All the animals died with 
paralyses as is typical for this organism 
'lo’sicity tests were made of the peritoneal 
exudate of dogs dving of autolytic pentomtis 
After numerous experiments on mice had been 
made with negatue results after the use of 
various fractions a dog was given intrave 
nously the entire centrifuged exudate from 
anotherdogwhichhadjustdied This totaled 
240 cubic centimeters of bloodv purulent ma 
tenal To our utter surprise there was no evi 
dence whatsoever of an^ toxic effect This in 
spite of the fact that the centrifuged matenal 


contained many bacteria still, although the 
major portion had been throv/n down m the 
untrifuging The interpretation of these, re 
fcults is difficult but one is lead to the conclu 
<ion that mo>t of the toxic matter had alread\ 
been absorbed into the circulation of the 
dying dog DiscussiOh 

The provocation of infection m the animal 
body by sterile material is not a new matter 
Xhe power of sulphur to cause abscesses has 
long been knovin The substances used b> us 
in these experiments are, however phjsio 
logical fluids which might conceivably be du 
plicated under clinical conditions The real 
point of course is that all tissues ha\ e a con 
sidcrable bactenal flora, and that tissue injury 
or death may bring about infection of the tis 
sues by bacteria already present It is likely 
that the commonest point of entry for bac 
tena is through the intestinal tract especially 
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TABLE \ ir — PERITONC VL EXUDATES OE DOGS WTTH BILE DRAINING INTO THE 
PERITONEAL CAMTA 



in Its upper part The experiments of Arnold other types and are therefore more commonlj 
m this matter are quite conclusive and the> found m the tissues It has also been shown 
serve to emphasize the enormous number of by Mueller that the liver is a very important 
bacteria which enter the bodj daily He agent in the elimination from the blood 
found that in most conditions of digestion the stream There is of course the obvious factor 
duodenal mucosa was impermeable to bac that the blood goes through the liver from the 
teria but that if the chjme had a hydrogen intestines although the lymph from them goes 
ion concentration of 8 o (a quite physiological directly into the blood stream 
point) and contained protein (egg white) bac Man> other examples can be cited illus 
tena injected into duodenum were recovered tmting what might be called endogenous in 
in the thoracic duct in numbers of 500 to fection such as seemed to occur in our am 
r 000 per cubic centimeter These bacteria mals with ligated legs The fact that gas 
are of course taken up mostl> in the reticulo gangrene occurs not necessarily from deep 
endothelial s>stem and destroved and this is wounds but in those with lacerated and con 
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gangrene occurred without rupture of the sKin 
m gangrenous hmbs Many cases of the same 
tvpe are in the literature where imputation 
for gangrene was followed by gas infection 
These are of too frequent occurrence to admit 
of external infection m all cases and must 
often be due to grow th of alread) present bac 
tena in the devitalized tissues This phe 
nomcnon is so common that the term medi 
cal gas gangrene has been coined to apply 
to the condition 

The prevalence of gas bacillus infection or 
toxajmia from it has received considerable at 
tention in the clinical literature Tecentl> as 
well as in animal experiments The Welch 
bacillus has been blamed for the toxicmia in 
intestinal obstruction b> a considerable num 
ber of workers Appendicitis has yielded such 
cultures in the hands of many observers The 
literature upon these subjects is too large to 
permit review here but its very magnitude is 
suggestive of the fact that similar conditions 
of bacterial growth in normal human tissues 
take place as well as of those of experimental 
animals Davidson recently has even reported 
observations on the importance of anaerobes 
in pernicious anxmia Gordon Ta> lor also 
reports the finding of Welch bacilli in cases of 
se\cre fulminant cholecystitis and gangre 
nous gall bladders 

These reports of other workers as well as 
our own experiments serve to call attention to 
the bacterial content of normal tissues and 
especially the richness of the anaerobic flora 
and to emphasize the clinical possibility that 
local gangrene or severe tissue injury may per 


mit an active infection by organism previ 
ously lying dormant 

CONCLUSIONS 

1 Septic processes may be initiated in the 
pelvis chest or muscular tissues b> the injec 
tion of sterile bile salt solution bile or sterile 
h\ cr extract 

2 The infecting agent is the Welch ba 
alius 

3 This phenomenon is due to organisms 
already present locally m tissues which begin, 
to multiply when tissue damage takes place 
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tena but that if the chy me had a hydrogen intestines although the ly mph from them goes 
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tena injected into duodenum were recovered trating what might be called endogenous m 
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are of course taken up mostly in the reticulo gangrene occurs not necessarily from deep 
endothelial system and destroyed and this is wounds but in those with lacerated and con 
probably the reason that the flora of the liver tused tissue^ of course is an every day matter 
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^hile m onl) 2 cases was the injury reported 
to have occurred nith the knee forced into 
hypere\tension One of these latter was a 
member of this hospital staff and at operation 
the meniscus nas found to be loose but not 
torn The other case n as that of an mtelh^ent 
voung man of 17 years in nho'^c knee the 
medial meniscus v,as found completely de 
tached penpherally rotated 180 degrees and 
displaced into the intercondvloid space tnere 
%\as also a complete rupture of the anterior 
crucial ligament 

SVMPTOXIATOLOGY 

I Suhjcclnt symptoms 

Pam Pain was a constant symptom in 
cases with a definite history of injury When 
the reaction from the initial injury had sub 
sided usually m 2 dajs to 2 weeks pain as 
well as other symptoms usuaU> disappeared 
entirely The patient might have returned to 
his normal activity with no consciousness 
of the knee ever having been injured but for a 
second attack occurring a few da>s to several 
weeks later Except m a few instances pain 
as well dS other symptoms was less m se\ent> 
in recurrent attacks Four patients in this 
series had no pain two of them complained 
of stiffness one of recurrent hydrarthrosis 
and one a child 5 years old of cracking 
sounds 

The pain w as usually referred to the mcdi^ 
or lateral aspect of the joint corresponding to 
the side of the injured meniscus In excep 
tional case‘s pain was referred to the opposite 
side to the popliteal space to the medial 
as well IS to the lateral side or to the entire 
anterior surface of the knee joint Two cases 
gave definite history of pain located at the 
time of the imtial injury over the medial side 
of the joint Local tenderness however 
when these patients were examined several 
weeks later was localized over the lateral 
aspect of the joint Too much emphasis was 
attached by one of our staff to the localization 
of pam at the initial injury the significance 
of the local tenderness being minimized In 
one of these cases the medial meniscus was 
found to be loose but its removal did not give 
relief of sjmptoms A few months later 
after removal of the lateral meniscus which 


was found to be split longitudinally, all the 
symptoms subsided In the other case the 
medial meniscus was examined first and re 
moved as being abnormally loose The sur 
geon was not satisfied with the pathology 
and the lateral side w as explored disclosing a 
longitudinal split of its meniscus 

One patient with a definite history of pam 
localized in the popliteal space bad both 
menisci remov ed at one operation The 
medial was abnormally loose the lateral was 
split longitudinally Four patients complain 
mg equally of pam ov er the medial and lateral 
aspects of the joint were relieved of their 
symptoms following removal of the medial 
meniscus One patient complaining equalh 
of pam over the medial and lateral sides of 
the joint had both menisci removed the 
medial being loose the lateral split longitu 
dinally Three patients complaining of pam 
over the entire anterior surface of the joint 
were relieved by removal of the medial 
meniscus alone 

Sv.dhn$ Swelling was next m frequency 
It can be stated that with the exception of 14 
cases with no definite history of injurj swell 
mg was a constant symptom of which patients 
complained 

Locking Locking is the inability to extend 
the knte full> activeU or passively It 
occurs suddtnlj and is due to the interposition 
of ’some substance between the opposed 
articular surfaces In the cases of this «enes 
it was due to a loose split and displaced 
meniscus Locking mav be momentary or 
may persist until reduced by manipulation 
In a few instances when attempts to unlock 
the knee joint failed these patients were 
operated upon with the knee m the locked 
position 

In textbooks locking is considered as the 
kevnote and the most constant sjmptom in 
the diagnosis of traumatic lesions of the 
menisci In this senes it was present in 70 
cases 56 per cent which is contrarv to the 
general conception of its frequency In 
about two thirds of this number locking was 
associated with some of the other sensations 
such as slipping snapping giving way and 
weakness while in one. third it was pres 
ent alone In recurrences this s>inptom is 
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Treated b\ Operatjon 

LEONIDAS \ L \NTZOUNIS H D New \ ork 

P II « ( lb K \ k Ortb r«di D pe ury 1 11 p tit 


T his study is limited to mechanical m 
juries of the menisci which conditions 
form the largest part of the group 
knoivn as internal derangement of the knee 
joint One hundred and fort> two such knees 
were operated upon at the New "kork Ortho 
pTdic Dispensary and Hospital between 
January 1920 and August 1928 

The average time that elapsed from the 
original injury until the operation was per 
formed was 4H years The maximum was 40 
years the minimum 2 weeks The average 
time that elapsed from the first visit to the 
dispensary to the time of operation was 3^ 
months the maximum 6 years and the mini 
mum I week 

Cases of mechanical injunes of the menisci 
were more numerous during the latter years 
of this survey as follows 36 cases were 
operated upon from 1920 to 1924 inclusive 
while 108 cases were operated upon from 1925 
to August 1928 These operations were done 
by fourteen surgeons 

Sixty four per cent of the patients in this 
series were males Injuries to the menisci 
are more frequent during the active period of 
life from 16 to 35 years of age The average 
age at the time of operation was 8 years 
With the exception of one patient 5 years old 
who had a congenital abnormality of the 
meniscus the ages varied from ii to 62 years 

knee and meniscus involved 
Both knees are equally susceptible to injury 
and there is practically no difference as to the 
frequency The nght knee in this senes was 
invoUedin 72 cases theleftin7o 
One hundred and forty eight menisci were 
removed from 142 knees of 139 patients 
Three patients had the medial memscus of 
both knees removed at different times a 
patients had the medial and lateral memsa 
removed at different times and 4 patients 


had the medial and lateral menisci removed 
at the same operation 

The medial meniscus was involved in 129 
cases and the lateral m 19 the ratio being one 
to eight which is a little higher than in senes 
reported previously by other surgeons Two 
thirds of the lateral meniscus cases were of 
the right knee 

The onset of symptoms was related m the 
majority of cases to some kind of injury 
which varied m severity In a few instances 
the patients could not attnbute the onset to a 
definite trauma and could not give the date 
of the onset of the sy mptoms In this senes 
there were 20 such cases In two fifths of the 
series injury occurred while patient was 
engaged in some athletic sport 
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The sev enty of injury does not seem to have 
any bearing upon the pathological findin*^ 
In several instances where the injury and the 
symptoms were severe enough to impress the 
patient we were surprised to find only a loose 
meniscus while m other cases where injury 
and symptoms were slight the meniscus was 
found to be split and displaced 
FosxUoft of knee at the tune of injury A 
position of flexion is the most favorable one 
for injuries to the menisci In this senes 65 
cases gave definite history of the knee being 
m flexion when the injury was sustained 
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the knee in the semi flexed position This 
cardinal sign i\as present in 117 cases 85 per 
cent About 8 per cent of the cases m this 
senes complained of pain m the popliteal space 
ivhen the leg was moved to the limits of flexion 
and extension A survey of the pathological 
findings of this particular group failed to 
explain the reason for pain referred to the 
popliteal region 

Palpation of injured meniscus Palpation of 
a displaced meniscus is a rare finding al 
though a thickened synovnl membrane or an 
enlarged infrapatellar fat pad may be this 
taken for one The textbooks state that this 
sign IS present apptoximatel> in per cent 
of cases In this series however it was 
found in onl> 16 per cent and this figure 
may be exaggerated The pathological find 
mgs m those cases in which clinical palpation 
of the meniscus was recorded re\ealed an 
abnormally loose meniscus and not a torn one 
Sltsftl Umilation of extension Slight hmita 
tion of extension is defined as a resistance 
obtained at the end of passive extension of the 
joint a sensation suggesting the inter\ention 
of an elastic substance between the femoril 
and tibial articular surfaces This may be 
caused either by a slight inward displacement 
of an abnormally loose but not torn meniscus 
or by the displacement of a portion of a torn 
meniscus An attempt to establish this sign 
has been made dunng the past 2 years only 
and It was found present m 14 cases 10 of 
which had a torn meniscus and 4 an ab 
normally loose one 

Atrophy In the recurrent type and m 
those cases in which the displaced meniscus 
interfered wth normal joint function atrophy 
of the lower thigh was present The vastus 
mediahs was the muscle which suffered most 
SLXty per cent of the series showed atrophy 
of the thigh varying from yi inch to 2J4 
inches 

Limilalton of motion An abnormally loose 
or incompletely reduced torn meniscus may 
interfere with normal flexion extension or 
with both Sixty cases 43 per cent of the 
scries had limitation of motion varying from 
^ to 50 degrees 

Crepitation Crepitation is usually present 
in recurrent cases and is attributed to a 


thickening of the synovial membrane and 
arthritic proliferation at the articular margins 
of the patella and femoral condyles It may be 
coarse and grating or be felt as a fine leathery 
friction It was present in 37 per cent of the 
senes Its presence signifies a considerable 
degree of mtra articular change but is of no 
diagnostic value as far as injury of the 
meniscus is concerned 

RVDIOGRAPniC FINDINGS 

Radiographic examination of knees for 
traumatic lesions of menisci is of very little 
positive diagnostic value chieflv because the 
cartilaginous disc does not throw a shadow 
The radiograph is valuable however in ex 
eluding other conditions such as loose bodies 
fracture of the tibial spine or tuberosities 
osteochondritis dissecans calcified infrapa 
tcllar fat pad etc conditions which might 
simulate the symptoms of a deranged me 
niscus In a limited number of casts and espe 
cially in those in which peripheral detach 
ment or longitudinal split and displacement 
of the meniscus had occurred the radiograph 
was of direct diagnostic value by showing an 
unbalanced joint space that is thm on one 
side and wide on the other This finding was 
regarded as evidence of a derangement of the 
meniscus on the thin side In a very few cases 
there was definite projection of the capsular 
shadow at the joint margin on the affected 
side in an anteroposterior view This is not 
positive evidence of derangement of a me 
niscus as the same projection is sometimes 
noted m other conditions Preliminary oxygen 
injection m the knee joint as advocated by 
some did not result in any definite diagnostic 
finding in the few cases in which it was tned 

DIAGNOSIS 

Letit be stated here that a positive diagnosis 
is often impossible and that one is never ib 
solutely sure until the joint has been opened 
and the actual pathology seen A definite 
procedure however should be followed m 
making a diagnosis of an injured meniscus 
An intelligent history of the accident includ 
ing a thorough description of the direction in 
which the force was applied or the blow re 
ceivcd the position of the knee the immediate 
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described occasionally as a catching sensation 
Locking IS here referred to as a subjecti\e 
symptom because the majority of these 
patients were seen long after the original 
injury 

Slipping Slipping IS the sensation of some 
thing going out of place m the medial or 
lateral compartment of the joint and in this 
series it was due to the displacement of the 
meniscus Slipping is always referred to the 
side of the injured meniscus and occurs sud 
denly The sensation may be associated with 
other symptoms or occur alone and in this 
series it was present in 54 cases 43 per cent 
In a few instances in which the initial injury 
occurred suddenly the patient in\anabl> 
stated that the knee cap went out of place 
In recurrent cases it was described as snap 
pmg 

If cflAness Weakness is the sensation of in 
security and was not complained of at the 
time of the original intury It was a symptom 
usually met with in the free intervals of 
recurrent cases and also when the displaced 
meniscus was not completely reduced after 
the initial attack Weakness is apparently 
due to the relaxation of the capsule and the 
intrinsic ligamerttb from the recurrent hydrar 
throsis and to the atrophy and loss of tone 
of the quadriceps muscle In this series 40 
cases 37 per cent complained of weakness 
Occasionally this symptom is described as 
instability of the knee joint a condition 
which very seldom if ever is present unless 
there is a rupture of the crucial or collateral 
ligaments associated with the injury of the 
menisci 

Gtunguay Giving way isanexprcs 
sion quite often used by the patients to define 
the feeling of insecurity and of slipping in 
recurrences WTien encountered at the original 
attack the accident was invariably a minor 
one such as getting up from a cross legged 
position It was present in 41 cases 33 per 
cent 

2 Objecti t findings 

Sucllmg A change m the contour oblitera 
tion of the normal depressions and enlarge 
merit of the circumference of the knee joint 
may be established by inspection palpation 
and measurement Swelling may be due 


either to an increase of the joint fluid or to a 
thickening of the intra articular tissues or to 
both Swelling usually came on a few hours 
after the initial injury and was caused by 
the synovial effusion and extravasated blood 
In the intervals between the attacks of recur 
rent cases swelling was largely due to the 
thickening of the intra articular tissues In 
some instances this physical sign was absent 
as when the case was seen several weeks after 
the injury or when the reaction was very 
slight In this series 59 per cent showed 
swelling of these 13 per cent showed an in 
crease of the joint fluid 2 per cent intra 
articular thickening and 24 per cent both 
increase of joint fluid and intra articular 
thickening W hen the joint fluid is increased 
It IS evenly distributed throughout the joint 
cavity and varies from a dram to several 
ounces m amount Thickening of the intta 
articular tissues was also evenly distributed 
except that in a few cases these changes were 
more pronounced m the region correspondin®' 
to the injury The degree of intra articular 
changes may vary from that of congestion 
and slight thickening of the synovial mem 
branc or ligament to a general fullness and 
bulging of the lateral patellar spaces The 
changes in the intra articular tissues de 
pended upon the treatment given immediately 
after the injury and whether or not the 
offending meniscus was completely reduced 
The duration of the condition the number of 
recurrences and the possible complication 
of an infectious arthritis are also influencinj, 
factors 

on motion and tenderness Pam on 
motion and tenderness over the site of the 
involved meniscus were the most common 
signs and undoubtedly the most valuable in 
the diagnosis of traumatic lesions of menisa 
The area of tenderness usually was well 
localized and was situated just below the 
apex of the patella on the affected side and 
over the anterior part of the joint line cor 
responding to the anterior third of the injured 
menii>cus and the adjacent margin of the 
tibial tuberosity The tenderness was un 
doubtedly due to the inflammatory reaction 
of the coronary ligament and synovial mem 
brane and was best detected by examining 
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Pathological findings of menisci •nere as 
follov. s 

Menisci 


Hj^perinobile 54 

Longitudinally plit 29 

Antenor end detached *3 

Transverse or oblique tear 14 

Partially detached penpherallj la 

Tom at the posterior horn 7 

Itagged fibnllatcd & 

C> Stic degeneration i 


14? 

It IS evndent that an untorn hypermobile 
meniscus is a definite entity and that relief of 
symptoms ma> be obtained by its remo\aI 
"in tLs senes, this condition was present m 54 
cases 36 per cent 

Other operatt e findings Thickening of the 
syno\nal membrane was present in 65 cases 
45 per cent Arthntic lipping was found in 
24 cases 17 per cent Of these 14 cases were 
in patients under 30 > ears of age and it was 
belie\ed that these changes were incited by 
the mechanical irntation from the damaged 
meniscus Enlargement or fibrosis of the m 
frapatellar fat pad was present m 57 cases 
39 per cent It is not probable that this latter 
condition can simulate the clinical signs and 
s>mptoins of a damaged meniscus 
Other superimposed pathological conditions 
w ere as follows 

Cases 

Loose bodies (non ossified) composed of fibrin syoo 
vial tissue orcartila e tr 

Loose bodies ossified 3 

Tom crucial ligament S 

Sublutation of patella 4 

Fibrillation of articular surface of patella 4 

Osteochondnti dissecans 2 

C>stic degeneration of lateral meniscus i 

Fracture of medial tibial tuberosity 2 

Procedure Everj case operated upon m 
this senes had a meniscus excised The condi 
tions mentioned in the preceding table may 
simulate the symptoms of an injured meniscus 
but the> are included in this senes because 
the pre-operatne symptoms strongl> sug 
gested that the meniscus was involved also 
Excision of the meniscus maj be defined as its 
removal as far postenorl> as possible includ 
ing at least the antenor three fourths Ex 
cision of the entire meniscus removal or 
repair of the tom fragment or repair of the 
relaxed coronar> ligament was not done 


Tlie surgical procedure was as follows 

Jlcnisci 


ETciston of meniscus vnthout an> other surgical pro 
oedute 83 

ETCision of meniscus and fibrotic tabs of the infra 
patellar fat pad 41 

Excision of meniscus fibrotic tabs of the infrapatellar 
fat pad and removal of loose bodies 8 

Excision of meniscus and removal of loose bodies 6 

Excision of meniscus and shaving of the fibriUated ar 
ticular surface of patella 4 

Excision of meniscus and plication of capsule for 
subluxatin** patella 3 

Excision of meniscus and transplantation of tibial 
tubercle for dislocating patella i 

Excision of meniscus and repair of anterior crucial 
ligament i 


Exasion of meniscus and partial syno ectomy i 

148 

Eamarthrosts Extravasation of blood in 
varying degree occurs in every case after 
operation Its presence is demonstrated on 
the day the sutures are removed unless an 
earlier inspection has been made in order to 
explain an abnormal temperature In this* 
senes on)> 17 cases were recorded as having 
had considerable ha^marthrosis while in the 
remainder sw elling was recorded as slight or of 
moderate degree It is believed that the use 
of a firm cotton flannel bandage has con 
sidcrably lessened the frequency and the 
amount of hiemarthrosis and that earlj 
mobilization hastens its absorption Aspira 
tion or probing is unnecessary 
Postoperati e injection There was no post 
operative infection in the knee joint There 
were 0 cases of superfiaal infection including 
^ cases with stitch abscesses all of which 
healed with free and painless motion in 15 
to 20 daj s 

Postoperait''c physiotherapy Light massage 
which was started immediately following the 
removal of sutures and while the patient was 
still in the hospital was continued m the 
physical thcrapj department from 2 to 6 
weeks With the massage passive and active 
exerases w ere also giv en 
Postoperati c convalescence The average 
penod of time until the patient returned to 
his former occupation w as 38 daj s maximum 
3 months minimum 7 da> s 
Postoperati e h\pennobility The statement 
IS frequentl> made in the literature that 
hypermobility or instability is not unusual 
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signs and symptoms and the behavior of the 
knee aften\ard ma> give the best clues for 
the diagnosis In the chronic cases a detailed 
history is of more diagnostic importance than 
the phjsical signs nhich in some cases are eti 
lirely lacking at the time the examination is 
made 

TREATSIENT 

Because of the impossibilitj of knowing the 
exact pathological condition immediately fol 
lowing an> trauma to the knee joint non 
operati\ e treatment was adopted for the acute 
cases except when there was irreducible 
locking 

Chrome cases seen during the interval of 
attacks when the physical examination was 
practically negative and the history was m 
conclusive were referred to the gymnasium 
for exercises and massage These patients 
however were kept under close observation 
for the development of symptoms The 
application of apparatus for traumatic lesions 
of menisci is unnecessary and unwise Unre 
duced cartilages as well as recurrent cases 
call for an early operation Many cases are 
neglected thereby injuring the internal struc 
tures of the knee joint by a prolonged treat 
ment of braces or plaster casts 

Surgery of the knee joint for the relief of 
mechanical injuries is making slow progress 
which in some measure can be attributed to 
the so called good results secured by con 
servatism and also to the fear of sepsis and 
subsequent stiffness Regarding conservative 
treatment m this type of case let it be stated 
that histologists pathologists and research 
workers have repeatedly failed to demon 
strata any regenerativ e power of the cartilage 
In this senes careful macroscopic and micro 
scopic examinations of the torn menisci 
showed no evidence of repair In some in 
stances however union had occurred by weak, 
scar tissue Fear of sepsis and stiffness is no 
doubt founded upon a lack of surgical knowl 
edge and should not be considered dunng this 
period of aseptic surgery In experienced 
hands this ty pe of surgery is safe and does not 
require special pre-operativ e preparation A 
tourniquet is used m every case It is re 
mov ed after the knee has been firmly band 
aged wnth cotton flannel 


Incision Previous to 1923 the transverse 
V shaped oblique and split patella incisions 
were used but they have been discarded as 
unsatisfactory The longitudinal incision 
which gives a sufficient exposure of the men 
iscusand also permits a satisfactory vnewof the 
joint space has been the routine since 19 3 
\Vhenev er exploration of both compartments 
of the joint is called for the bilateral exposure 
through longitudinal incisions is preferred 

Removal of an innocent looking meniscus 
when no other abnormality is found to explain 
the clinical signs and s> mptoms is advisable 
Many cases are recalled in w hich the supposed 
offending meniscus upon inspection appeared 
to be normal yet upon removal a tear at the 
posterior half or an extensive injury of its 
tibial surface was found 

Total excision of the meniscus is impossible 
by anv of the incisions mentioned Approxi 
mately the anterior three fourths of the 
meniscus is removed This is considered satis 
f ictory as the remaining one fourth has not 
proved m this senes to be a potent cause of 
recurrent symptoms 

Postoperahic inobili otion Passive mobui 
zation IS started on the first day after op 
cration and is accomplished with very little 
discomfort while it lessens the swelling and 
considerably shortens the conv alescent period 
Weight beanng is allow ed on the sixth day 
after operation and the patient is discharged 
from the hospital m 9 to 12 days after opera 
tion Postoperative splinting of the knee has 
been discarded since 1921 

Surgical patliolog\ of menisci It is impos 
sible to predict the ty pe of the injury of the 
meniscus even m those cases in which an 
intelligent history of the accident is ob 
tamed It has been noted that nothing more 
than a relaxed meniscus may be found at 
operation m a case with a history of a sev ere 
injury followed bv a marked reaction while a 
meniscus longitudinally split and displaced 
may be associated with a minor injury and 
wiA a slight reaction The same uncertainty 
IS true as to recurrences Patients with a 
severely damaged meniscus may go without 
any symptoms for several weeks or even 
months while others with only a relaxed 
meniscus may be subject to frequent attacks 
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PRBIARY SYNOVIAL MEMBRANE TUMORS 01 JOINTS 

DOVALD M r\ULK.NER MD Rtciwosn \irgimv 


P RIMARl s>no\iaI membrane tumors 
of joints are relati\elj rare neoplasms 
Although a case was reported as long 
a^o as 1865 by Langenbeck Hartman m 
1922 m an excellent revnew of the literature 
could find only 16 cases to ^\hich he added 
one of his o\\ n 

In Hartman s article there ^\ere 4 case re 
ports of pedunculated tumors All of these 
occurred m the knee joint they \\ere all 
diagnosed as sarcoma and 3 of them reco\ 
ered with no note as to the fate of the fourth 
Two of these tumors showed giant cells 
The other cases he classified as diffuse 
tumors with giant cells and diffuse tumors 
without giant cells There were 4 of the 
former and 9 of the latter In those with 
giant cells 3 of the patients recov ered In the 
fourth recurrence of the growth after local 
excision necessitated thigh amputation and 
the gross specimen showed not onh local 
recurrence but several plaques of grayish 
tissue m the bones about the knee which ma> 
be considered as evidence of metastasis 
Three of these tumors were in the knee with 
the other in the ankle joint 
The diffuse tumors without giant cells are 
evidently of potentially higher malignancy 
than either of the other groups One of these 
died from metastases and another showed 
rapid early metastatic growths although no 
record of the final result is given Eight were 
diagnosed sarcoma while in the ninth no 
histopithological diagnosis was made All of 
these occurred in the knee joint except one 
which was found in the ankle 

Since Hartman s article there has been the 
same paucity of literature on true joint 
tumors In 19 i Osgood reported a cavernous 
angioma of the knee joint on which he had 
operated and included o other similar cases 
described by Zesas Reichel and Oesser out 
these were not true s>novial membrane 
tumors 

In 1927 Harbitz of Oslo reported veiy 
bneflj 10 cases of tumors of the articular 
capsule and sjnovial membrane and in more 


detail described two diffuse infiltrating tumors 
of the sjnovial membrane of the knee AI 
though he was not specific as to this point we 
take It that all these specimens were studied 
«it the Univcrsitj of Oslo Of the first 10 
cases it would seem that onlj aredefinitelj 
proved primary sjnovial membrane tumors 
Both of these occurred in the knee joint and 
both were diagnosed sarcoma One was 
pedunculated Ihe 8 other cases which 
Harbitz bnefly reported occurred m the cap 
sule but apparentlj were not pnmarj m the 
sjnovaal membrane The two diffuse m 
filtrating tumors he described were pnmarj 
m the sjnovial membnne of the knee and 
had invaded both cartilage and bone One of 
these patients died following amputation 
while the other had a resection of the joint 
which cvidentlj was curative The fatal 
tumor was a polymorphonuclear cell sarcoma 
with giant cells and the less malignant 
though infiltrative growth he classified as a 
xanthofibrosarcoma 

In a group of four tumors which he called 
sjnoviomata and which he considered to be 
different from anj form of neoplasm hitherto 
desenbed Smith included one which w is 
primary in the sjnovial membrane of the 
knee It was a rapidlj growing malignant 
neoplasm anti death occurred five months 
after imputation through the thigh 

1 VLDOT S CASES 

Talbot in 1928 added 3 cases to those al 
ready reported but limited his artiele to those 
primary sjnovial membrane tumors contain 
mg giant cells He gave a verj complete 
report of i case of his own and almost as full 
an account of other recent cases in the 
French literature m addition to giving ab 
stracts of 6 other cases which were quoted in 
Hartmans article The bibliography which 
follows his paper is admirably comprehcnsiv e 

Talbot s patient was a man aoAearsold whowas 
admitted to the hospital because of swellins and a 
slight disturbance of function in the ankle I his had 
followed a fracture of the thigh 4 jears before which 
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following removal of a meniscus but in this 
series no patient complained of this How 
ever m 4 cases not including those with nip 
ture of the crucial ligaments h> permobilit> 
was present after the operation but in the 
same cases it had been found before operation 
The 6 cases in which both menisci were re 
moved showed no hvpermobihty 

END RESULTS 

Of the entire scries 8 cases have not been 
seen since their discharge from the hospital 
following operation Because of the fict that 
there was no individual who was not im 
proved bj the operation the results of the 
remaining i ^4 cases are classified in two 
groups excellent and good 

In the lirst group there were 114 cases 85 
per cent which included (1) Twcnt> two 
patients who although upon casual inquiry 
considered the result as excellent and at the 
end result examination failed to present any 
objectiv e findings > et upon a closer question 
mg admitted the existence of subjective 
symptoms such as fatigue after long standing 
or walking inability to kneel stiffness on 
rainy days etc AU these patients have re 
turned to their regular occupations participate 
m athletics etc ( ) fceven patients who were 
unable to report for end result examination 
wrote that they were very much pleased 
with the operation and considered the result 
excellent (^) Twenty patients who could not 
be traced for the end result examination but 
who were discharged from the follow up 
clinic with an excellent result to 4 years 
after operation 

In the second group there were 20 cases 
15 per cent These patients were relieved of 
the major part of their symptoms but at the 
end result examination presented a few symp 
toms or objective findings or both In this 
group are included 8 patients who could not 
be traced for the end result examination but 
when last seen were partially relieved 

It IS interesting to note that no patient m 
the last group presented a t> pical history of 


derangctl meniscus They were patients who 
were operated upon either to establish the 
pathological condition after a long period of 
observation at the clinic or patients with 
superimposed pathology such as fracture of 
the tibial tuberosity chronic arthntis with 
fibrillationof the articular cartilage osteochon 
drills dissecans etc 

SUMMtR\ 

1 One hundred and forty four operations 
on 139 patients with derangements of a 
meniscus are reported 

2 The operations were all done between 
January 1920 and August 1928 

3 There w ere 89 males and 50 females 

4 The age at the time of operation varied 
between 11 and 62 years the average bein 
28 years 

5 There was no operative death or cases 
of postoperative infection of the knee joint 

6 The average duration of symptoms be 
fore operation was years 

7 The results were 85 per cent excellent 
and 15 per cent good 

COSCLUSIOSS 

1 An untorn hypcrmobile meniscus is a 
definite entity 

2 A deranged meniScus may occur m an 
arthritic joint or may be the inciting cau e 
of arthritis on account of the constant me 
chamcal irritation 

3 The presence of arthritis in a knee joint 
complicated by a deranged meniscus does 
not constitute a contra indication for opera 
tion and the symptoms may be greatly re 
heved by removal of the meniscus 

4 Removal of one or both menisci does 
not result in an unstable knee joint 

5 The removal of an offending meniscus 
by operation is a better procedure than any 
prolonged conservative method of treatment 

6 The relief of symptoms in uncomph 
cated traumatic lesions of menisci is uni 
formly complete following removal of the 
meniscus 
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he was walking with a slight hmp although the 
functions of the right knee were not impaired There 
was a I inch difference in the measurement of the 
knees with a slight fullness under the right patellar 
tendon which was shghtl> tender He was treated 
for 4 months for chronic sinovitis but as there was 
no improvement the patella was split and the knee 
joint explored Previous to this an \ raj film was 
taken which showed a mass behind the patellar 
tendon A solid tumor covered bj a sjnovial veil 
la> m the knee joint It was attached to the outer 
antero inferior border of the capsule bj a small 
attachment It measured 7 centimeters bv 5 centi 
meters b> 3 centimeters and was surrounded bj a 
definite capsule Under the microscope the tumor 
showed peculiar elongated blunt cells sometimes 
fusiform in shape Ijingcloselj together The nuclei 
were round and oval in shape In certain zones the 
fibrous tissue seemed to exceed the cellular elements 
Numerous mitotic figures were noted and one would 
think one was dealing with an atjpical sarcomatous 
growth As to color the tumor had a >eUow and 
brownish tinge resembhng the color of sjnovial 
membrane it was resistant as in kidney tissue there 
fore very cellular On cut surface the increased pig 
ment was shown near the center in small islets 
After I year there was a recurrence of the growth 
on the outer side of the knee treated b> an extensive 
capsular resection A year later m spite of treat 
ment with N rays and Coley s toxin there was an 
other recurrence which invaded the upper end of the 
tibia and a mid tbigh amputation was done He has 
now been w ell for 4 y ears 
\\agner s second case was a girl isjearsold who 
had complained of pain and swelbng on the front of 
the right ankle for 6 years Examination was 
negative except for a semi solid movable tumor on 
the front of the right ankle under the tendons on the 
dorsum of the ankle X rays showed a definite soft 
tissue mass anterior to the anUe joint \n arthrot 
omy exposed a tumor 6 centimeters by 3 centimeters 
by 2 centimeters attached to the synovial membrane 
of the ankle joint It was similar grossly and 
microscopically to the other tumor he describes 
except that it showed no mitotic figures The girl 
has remained well for i year although when last 
seen she complained of a hllle pam which \\agner 
say s usually precedes the appearance of the tumor 
Therefore he suspects a recurrence 

AUTHOR S CASES 

The writers interest m this subject has 
been stimulated by a recent case m a young 
woman operated upon by him and his 
associate Dr William Tate Graham This 
is the second case of pnmary synovial mem 
brane tumor we have operated upon m the 
past 6 years during which period the number 
of cases available for examination has been 
large Both cases ate reported here in detail 


Case i Miss E C B aged 49 y ears was seen 
May 10 1954 complaining of a growth in the left 
knee Shewaswornedaboutit because her mother 
had died of cancer of the breast and she herself had 
undergone a radical operation for carcinoma of the 
right breast in 1914 There had been no recurrence 
For several y ears she had noticed a tendency of the 
left knee to lock and at times this threw her rather 
severely For the past 2 or 3 y ears she had been able 
to palpate a small freely movable soft mass just 
above the knee cap located rather deep She had 
sbght pains at times and recently had had two or 
three bad falls when the knee gave away under her 
The general examination was negative except 
that the Tight breast bad been removed by the 
radical operation and there w as a small scar ov er the 
inner lower quadrant of the left breast The left 
knee showed a small firm somewhat movable mass 
about the size of a pea located just abov e and to the 
outer side of the patella apparently beneath the 
quadriceps tendon It was not tender There was no 
effusion m the joint and joint motion was free The 
skin over the mass appeared normal There was no 
atrophy of the extremity and no adenopathy The 
\ ray examination was negative \ diagnosis of 
joint mouse or loose body m the knee joint was 
made and the patient was operated upon ^fay 15 
1924 (Drs Graham and Faulkner) A 5 inch vertical 
inasion was made over the lateral surface of the left 
knee joint just external to the patella ^^hen the 
joint was opened and the knee was fiexed a dull 
vellowish tumor about 4 by 6 bv a centimeters 
which was fairly vascular came into vnew It was 
attached b\ a short pedicle to the synovial mem 
brane about 1 inch below its anterior attachment to 
the external condyle of the femur The pedicle was 
clamped and cut and tbe tumor excised There was 
some oozing from tbe stump of the pedicle easdv 
controlled by a bgature The joint was closed in 
layers and a pillow spUnt applied 
The pathological report (Dr S \\ Budd) was 
The section is composed of fibrous tissue a large 
amount of blood pigment numerous giant cells and 
very active cells of mesodermic origin that make the 
growth assume some of the characteristics of a 
sarcoma \et a careful microscopic study lead one 
to believe that these ceils while active are not 
vegetative or malignant in character The active 
mesothehal cells with the giant cells and pigment are 
collected in lobules separated by wide strands of 
fibrous tissue The whole structure is v erj v ascular 
This is particularly noticeable in the fibrous tissue 
separating the lobules although blood vessels of 
considerable size are present in the lobules In the 
lobules where the cells take on sarcoid appearance 
there are numerous large macrophages filled with 
pigment Here and there one sees a ty pical foam cell 
The question as to diagnosis of this tissue is 
intricate The activity is not enough to warrant the 
diagnosis of a sarcoma and for all purposes a 
sarcoid growth more nearly sums up the condition 
we have just described {Figs i and 2 ) 
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had bten treated by traction on the a&kle for fio 
da>s On eTamination the left anHe i as found to 
besi^ollen There \ as a protruding mass m front of 
the ankle on either side svhich partially d sappeared 
on plantar flexion and increased on dorsiflexion of 
the foot These s \eU ngs were flabby and pseudo 
fluctuant but the lateral mass v.as smooth firm 
movable somev,hat like a loose hod> m the joint 
) ped cle was felt The general ph\sical examina 
tion rex aled nothing abnormal and an X ra> of the 
-nkle was negative At operation a tumor was 
found in the ankle joint attached bj a pedicle to the 
deep surface of the articular s>no\ia It was earned 
w th the svnovia at tie base of the pedicle and lie 
joint X as closed vn laxers He noted espeoally that 
there x as no connection bet xeen the tumor and the 
adjacent tendon sh aths The tumor measured $ 
ent meters long by centimeters xside by 2 ccnti 
meters in thickness It was lobulatcd and pedun 
culated The color varied from yellowish safiron to 
ochrt and the con 1 tency \ as bard at the level of 
the pedicle bit soft toward the free pole Micro 
scop c e am nation shot cd large nu nbers of giant 
cell surrounded by fusiform cells areas of pig 
mental on as from old himortl ages larg ccUs 
coMaimng pigment and poljhedral cells with a 
central nucl us and xacuolar cj toplasn These last 
cells resembled the fat cells found about sjnovial 
membranes The wl ole tumor \s as surrounded b> a 
laser of fibrous tissue coveted over l> serous 
endothelium There was no cellular evidence of 
malignancy T he d agnos s was a giant cell tumor 
primary m the sxnovial membrane of the ankle 
(znyelopkxoma) 

Talbot quoted full) also a case reported bj 
Abadte d Oran m 1928 
A woman 45 veats old for several months had 
had a mall flat painless tumor on the outer side of 
the riebt knee a 1 tile behind the patella and m front 
if the external lateral ligament At operation it was 
found attached to tl e sj nov al membr ne and 10 
o 1 r to remoxe it a square centimeter of synovia 
had to be excised with it The microscopic examma 
ti( n showed it to be composed of diverse txipes of 
cells with typic I lymphocy tes predommat ng but 
there were also pk ma cells macrophages and giant 
cells Ixolipoil 1 cells as sucf were mentioned but 
large lymphocy tes w ith a clear nucleus were present 
A third case in Talbot s revievs is that rt 
ported bv Paitre and Bruas in 1923 

ksolier x ho hadhaiaslightfallorvtheleftknte 
ayearbefor badnoteda little swell ng develop 
a the knee Only for a few days prcxi us to their 
exam nation had he complained of a slight discom 
fort and abnormal fatigue tthen examined the 
knee wa sbghtly swoli n In the Io\ et j art of the 
joint there wa notice! a bttle [ rotuberance wh ch 
bulged out the length of the external b rder of the 
patellar ligament This swell ng \ as increas d on 
flexion of the knee and it was fixed by ontracUon of 


the quadriceps On palpation a mass the size of an 
apricot seed hard as cartilage could be felt under 
toe patella ligament and apparently attached to it 
Tl IS mass could be moved laterally with tl e Lga 
ment not vertically It \ as not attached to the 
bone Another small mass the sue of a pea cojd 
be felt near the tibial insertion of the I gameut but 
not seeming to be a part of it There was fine 
crepitation on motion of the knee with fiexion 
lunited to a right angle by pain The phjscil 
e amination was otherwise ne ative as was rado 
graphic examination of the knee At operation t^'e 
joint was opened through an external parapatellar 
incision A tumor as large as a small tangerine was 
found implanted m the fat pad in the intercondvUr 
notch It was pedunculated \\ 1 en this was excised 
sa or seven little verrucosit cs the sue of small peas 
were found m the depths of the intercondylar notch 
m the n che resulting from the enucleation of the 
tumor These suggested an arborescent 1 poma but 
theconsi tency waslhatof afbroma Thejointwai 
dosed and tl e patient x as discharged m 3 weeks 
The histological examination showed it to be a 
tumor which xxas not homogeneous or encapsulated 
composed of much dense fibrous tissue with many 
fibroblasts but with no cells showing abnorraai 
nitoss Giant cel! were found in small auwbe's 
and only in certain portions of the growth The 
diagno s was fibrosarcoma with g ant cells— 
histologicallv a benign tumor 

tVAGtfFR b CASES 

In 1930 L C Wagner added cases from 
the files of the late Dr Virgil P Gibney and 
himself He states that these are the only 2 
tumors of this t> pe found in a study of 467 
explorations of the major joints of the body 
extending from the year ic>oo to 1930 He 
calls both of his neoplasms mtra articular 
endothelial tumors and m the discussion of his 
cases Ev.ing Sdvs I should think that the 
diagnosis of fibro endothelioma was cor 
rcct I would not venture to make a 
diagnosis on the lantern slides alone if I had 
not seen in the past 3 months 3 cases very 
similar to these i from Dr Bloodgood i 
from Dr Smith of Harvard and another of 
our own The position of the tumor is 
strongly suggestive of an otigin from the 
endothelial cells lining the bursa There i no 
doubt that the bursal endothelioma is capable 
of extensive proliferation producing tumorsof 
this same g neral character 

In his hi t case a man 35 vears old x ithout any 
appa ent cause began to complain abojt 10 
befo e he saw- him of pain in the right knee Ex 
anuoation showed bun to be in good condil on but 
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joint or IS it because it is subjected to constant 
stress and strain and its synovia liable to slight 
but continuous irntation or even injury? 

In those tumors with giant cells it may be 
surmised that there is an irritative factor 
The presence of dense fibrous tissue of cells 
containing phagoc> tized blood pigment and 
of giant cells somenhat of the foreign body 
type may be taken as some evidence that the 
origin of the tumor was from chronic irritation 
and inflammatory reaction But this is not 
true of the other types and of course all these 
elements may be found in true neopla ms 

Perhaps some of the tumors are not true 
neoplasms but an inflammatory reaction of 
the syno\ lal membrane On the other hand 3 
of the cases reported resulted in death from 
metastases and there are records of 5 patients 
with local recurrence or metastasis 

P XTllOLOGY 

In a microscopic study of these tumors 
there is one group which presents a ver> con 
slant and characteristic picture This xs the 
tumor which Talbot and other French ob 
servers call tumeur a m>cloplaxes or 
myeloplaxoma of the sjnovial membrane 
Ten such tumors are found in this series of 
cases Talbot s description of them is very 


accurate and ma> be summarized here The 
structure is polymorphous but the elements 
which make up the tumor are the same in 
every case Essentiallj these tumors are 
made up of dense inflammatorj' connective 
tissue m the midst of which are three typical 
findings first the giant cells which ire some 
where between the giant cell of bone and that 
of the tubercle second the lipoidal or 
xanthoma cell and third the blood pigment 
found in and about the macrophagocytes 
There are no at> pical mitotic figures and no 
embrvonic cells There is no histological evi 
dence of malignancy in these tumors 
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Folio mg the operation a series of high voltage 
\ ra\ treatments i ere administered b> Dr A L 
Ora> The patient made an uneventful recover> 
nd has emained well for sit \ears 
Case 2 Miss JAM white female aged 8 
\ears was seen Mav 10 i 03 o complaining of severe 
p in and s elling in the left knee One >ear ago 
V hile n New \ o L aiting for an elevated train she 
felt something si p to the outer side of her left knee 
cap Folio ing this the knee became quite painful 
and swollen and somet me later was discolored The 
pa n persisted and on her return home she saw her 
phvsic an ho had the knee X rajcd The rad o 
graph failed to sho an\ thing abnormal Several 
times since this she has felt something slip in her 
knee and pain and s ellmg has followed On one 
ccasion her mother felt something like cartilage 
in the h How just below the knee cap on the out 
s de She pushed this back and it disappeared 
Sometimes the knee would become momentarily 
locked m flexion but afte a minute or tv o some 
thing would si p back into place in it and she could 
Sira ght n it She thought she might have injured 
the knee t\ ce b\ slight fall but she could not re 
member anv relationsh p bet een these and the 
slipping n the JO nt 

The past histo > as un mportant She had in 
fluenza n g 8 an appendectomy in 9 5 and an 
incision of an ab cess n the neck during infancv 
Phy cal examination sho eda ell developed and 
well nourished young woman with no sign ficant 
finding e cept m the left knee The knee joint was 
distended by effusion There \ as tenderness es 
peciallv marked along the joint line anteriorly To 
the inner side of the lov er m dal angle of the patella 
as felt a smooth ovoid fairly firm body apparently 
ithin the joint which moved under the palpat ng 
fnger This movement caused acute pam The 
movable body seemed abc ut centimeters m 
diameter No other mass was felt There was 
motion n the joint from 170 to izo deg ecs No 
ingu nal adenopathy was noted The W assermann 
was n gat VC and blood and urine findings we e 
norma! 

\ ntgen ray e amination by Dr J L Tabb 
showed n bone les on no evidence of a jo nt mouse 
and the jo nt space appeared normal 
A prov sional d agnosis of loose body in the knee 
joint was made and a patella splitting arthrotomv 
as d ne May 9 1930 (Drs Graham and Faulk 
ne ) On pen ng the knee several ounces of se o 
sangu neous mucinous 11 d escaped t gether v th 
several gelatinous clots The ynov a w s injected 
Attach d to the ant or synov a by a p d eJe about 
I inch above the nternal tuberosity of the tibia as 
a three 1 bed turn 3/ b\ t by / inches in size 
h ch r sembled in shape nd m color an yste t o 
long out of at This v a movable on tspedd 
and lav n the nt compa tment of the joint 
bet\ een the femu dthetib Nolo bde or 
olhe tumor masses we e f und Thee tilagesand 
thelig mentsweren m hn appearance Thetumo 


was removed by dividing its pedicle flush with th 
synovia but not excising the synov al membrane 
base The incision \ as closed in the usual manner 
The patholog St Dr Charles Phillips reported on 
the tumor as follows The gross specimen is a 
smooth somewhat lobulated gray redandyello 
moderately firm irregular ovoid mass 6/ by 3 by i 
centimeter It is bent upon itself with its ed es 
partly adherent to form a structure somewhat re 
sembling the finger of a glove The mass was at 
tached by a pedicle to the synovial membrane 
Microscopically it 1 a connective tissue neo- 
plasm bearing a superficial resemblance to granu 
lation tissue Much of its substance is necrotc 
probably due to constriction of the ped cle with 
consequent nutritional interference The cell tvpe is 
inconstant fibrobhsts foamy poly hedral cells of the 
xanthoma type and a few giant cells are seen. 
There is much phagocytized blood pigment which 
reacts positively for iron The histological structure 
does not suggest a high degree of mabgnancy 

Pathological d agnosis Mixed cell sarcoma of 
synovial membrane (Figs 3 4 and s ) 

The patient had an uneventful convalescence and 
\ as V alk ng at the end of the fourth postoperat ve 
week Eight eeks after operation there were more 
than 90 degrees motion in the knee no fluid or paio 
but some tenderness and thickening just to the 0 ter 
s de of the latero inferior angle of the patella She 
was referred to Dr Tabb for postoperative roentgen 
ray therapy At the present time (4 months after 
operaton) there are 120 degrees motionmtheknee 
occasional si ght pain but no evidence of recurrence 
and she \ alks and sv ims as she wishes 

CLASSIFICATIOV 

Hartman classified pnmarj synovial mem 
brane tumors under three headi> (i) pedun 
culated tumors (2) diffuse tumors with giant 
cells (3) diffuse tumors without giant cells 
This is a good working classification but it 
seems to us a simpler and just as serv iceable a 
division would be into those with and those 
without giant cells Certainly those with 
giant cells the myeloplaxoma of the French 
as a rule give a characteribtic microscopic 
picture while the tumors without giant cells 
are of diverse types 

ETIOLOGV 

As with most neoplasms the etiology can 
only be guessed at The predilection of 
primary synovul membrane tumors for the 
knte IS remarkable Of the 29 cases reported 
including both of the author s $ were found 
m the knee joint Is this because the knee 
IS more frequently explored than any other 
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joint or IS It because it is subjected to constant 
stress and strain and its synovia liable to slight 
but continuous irritation or even injury'^ 

In those tumors ^ith giant cells it may be 
surmised that there is an irntative factor 
The presence of dense fibrous tissue of cells 
containing phagocytized blood pigment and 
of giant cells somewhat of the foreign body 
t>pe may be taken as some evidence that the 
ongin of the tumor was from chronic irritation 
and inflammatory reaction But this ts not 
true of the other t>pes and of course all these 
elements may be found in true neopla ms 

Perhaps some of the tumors arc n(»t true 
neoplasms but an inflammatorv reaction of 
the sj no\ lal membrane On the other hand 3 
of the cases reported resulted m death from 
metastases and there are records of patients 
with local recurrence or metastasis 

P\THOLOG\ 

In a micro'scopic study of these tumors 
there is one group which presents a \ery con 
slant and characteristic picture This is the 
tumor which Talbot and other French ob 
ser\ ers call tumeur a mj eloplaxes or 
myeloplaxoma of the s\noMal membrane 
Ten such tumors are found in this series of 
cases Talbot s descnption of them is \er\ 


accurate and may be summanzed here The 
structure is polymorphous but the elements 
which make up the tumor are the same in 
every case Essentially these tumors are 
made up of dense inflammatory connective 
tissue in the midst of which are three typical 
findings first the giant cells which are some 
where between the giant cell of bone and that 
of the tubercle second the lipoidal or 
xanthoma cell and third the blood pigment 
found in and about the macrophagocytes 
There are no atypical mitotic figures and no 
embrvomc cells There is no histological evi 
dence of mahgnancv m these tumors 
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Both of our tumors are of this tj pe as are 
all of Talbot s Although the> are usually 
not malignant the prognosis must be guarded 
as two of Hartmans senes had local re 
currences and one of Harbitzs with giant 
cells died All 3 w ere diffuse 

The synoMol membrane tumors without 
giant cells are of rather diserse patholog> 
Except for the svnovioma descnbed bs Smith 
and the endotbeliomata reported bv W agner 
they are all descnbed as sarcoma of different 
types spindle celled round celled large celled 
sarcoma \ascular fibrosarcoma and m>eloid 
sarcoma The 8> noN loma resulted m an earl> 
death as did one of the sarcomata while the 
\ascular fibrosarcoma and one of the en 
dotheliomata recurred and m\ aded the neigh 
bonn^, bone These tumors without giant 
cells seem to be potentialI> more malignant 

DIAGNOSIS 

The diagnosis of pnmarj sjmovial mem 
brane tumor is rarely made before operation 
Usually the pre-operati\ e diagnosis is a loose 
body m the joint a tuberculous arthntis or a 
\iIlous arthritis As a rule a mass can be felt 
m the joint but if pedunculated it is casilj 
movable and it is thought to be a loose bod\ 
The history is n«\er definite Sometimes as 
in one of our patients there is severe pain m 
other cases the pain is negligible and there is 
merelj a little discomfort and slight disability 
There is no special age preference and the 
cases are about equally distnbuted as to sex 
All of those reported hav e been in the knee and 


in the ankle predominantly mtheformerjoint 
but as the knee is a favonte joint for loose 
bodies and for various forms of arthritis the 
site scarcely aids, one m making a diatmo is 
Probably \ ray examination of the joint after 
air injection would be helpful but the correct 
diagnosis usually awaits the surgeons knife 

PROGNOSIS 

The prognosis is generally good both for 
life and for preservation of the hmb There 
have been three deaths due to the tumor itself 
and one other because of operative infection 
In this case an autopsy showed no local or 
remote metastases lour thij^h amputation# 
were done Thus in 9 patients with true 
primary s>ynoviaI membrane tumors there 
has been a mortality of about 14 per cent a 
loss of limb in 14 per cent and cure as far as 
IS known in 7 per cent In the 21 cured 
cases 16 retained function of the joint and 3 
of the joints were resected On the whole 
this IS an excellent record and seems to show 
that there is more than a 50 per cent chance 
of retaining joint function after a relatively 
earlv operation for primary synovial mem 
brane tumor -Kfter the microscopic examina 
tion has been made the prognosis i a little 
more certain If the tumor contains giant 
cdls there is approximatelv a 90 per cent 
chance for life and a 7^ per cent chance for 
retaining joint function \et the prognosis 
should always be guarded first because a 
pnmarv svnovial membrane tumor with giant 
cells has been known to cause death or to 



FAULKNER PRmAR\ S\NOVIAL MEMBRANE TUMORS OF JOINTS 195 


recur and second a supposedly pnmarj 
synovial membrane tumor may be secondary 
to a hidden osseous tumor } et show lack of 
clinical evidence of malignancy 

TREA’niENT 

Treatment must be directed to (a) preserva 
tion of life (b) saving of limb and (c) re 
tention of joint function 

In every case it is wise at operation to have 
a frozen section examination by a competent 
pathologist Due to the scarcity of material 
few pathologists are familiar enough w ith the 
histology of these tumors to render an exact 
opinion as to the degree of malignanc) of the 
growth but in both of out cases the pathol 
ogists have strengthened our decision to do a 
conservative operation bj stating that the 
histological picture did not suggest a high 
grade of malignancy 

In anv s> novial membrane tumor there is a 
possibility of malignancy which ma> result m 
death But this chance is small enough to 
justify one in conservative surgery cspecialH 
so since if the tumor be highly malignant 
amputation offers little hope of cure 

In those cases m which a single pedun 
culated tumor is found early excision of Che 
tumor with its pedicle and preferably with re 
section of the small synovial base of the ped 
icle will usually result m saving life and hmb 
and in the return of joint function Certainly 
here it is wise to be conservative 

In the diffuse tumors whether or not 
pedunculated synovectomy partial or com 
plete depending on the extent of the synovial 
involvement would seem to be the best treat 
ment If there is infiltration and partial 
destruction of the ligaments and cartilage so 
that the joint structures seem badly damaged 
one would feel inclined to do a joint resection 
and arthrodesis 

lalbot makes an interesting suggestion in 
regard to those diffuse tumors with giant cells 
where it is difficult and mutilating to remove 
all the growth Recalling the radiosensitivity 
of giant cell tumors of bones he says it would 
appear justifiable to try radiotherapy before 
proceeding to an extensive synovectomy or a 
joint resection with the consequent loss of 
joint function We believe operation should 


always be followed by a course of radio 
therapy but we feel more secure wnth surgery 
as the primary treatment for in addition to 
ndding the patient of the grow th it permits 
a thorough pathological examination 
If after the conservative operation there is 
recurrence of the tumor with invasion of 
tissue other than the synovia high amputa 
tion should be performed at once 
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Both of our tumors are of this type as are 
all of Talbot s Although the> are usually 
not malignant the prognosis must be guarded 
as two of Hartman s senes had local re 
currences and one of Harbitz s with giant 
cells died All 3 were diffuse 

The synovial membrane tumors without 
giant cells arc of rather diverse pathology 
Except for the synovioma descnbed by Smith 
and the endothehomata reported by M^agner 
they are all descnbed as sarcoma of different 
types spindle celled round celled large celled 
sarcoma vascular fibrosarcoma and myeloid 
sarcoma The synovioma resulted m an early 
death as did one of the sarcomata while the 
vascular fibrosarcoma and one of the en 
dotheliomata recurred and invaded the neigh 
boring bone These tumors without giant 
cells seem to be potentially more malignant 

mvGNOsis 

The diagnosis of primary synovial mem 
brane tumor is rarely made before operation 
Usually the pre operative diagnosis is a loose 
body in the joint a tuberculous arthntis ora 
villous arthritis \s a rule a mass can be felt 
m the joint but if pedunculated it is easily 
movable and it is thought to be a loose body 
The history is never detinite Sometimes as 
in one of our patients there is severe pam in 
other cases the pam is negligible and there is 
merely a little discomfort and slight disability 
There is no special age preference and the 
cases are about equally distributed as to !.ex 
All of those reported hav e been in the knee and 


intheanUe predominantly m the former joint 
but as the knee is a favorite joint for loose 
bodies and for various forms of arthritis the 
site scarcely aids, one in making a diagnosis 
Probably \ ray examination of the joint after 
air injection would be helpful but the correct 
diagnosis usually awaits the surgeon s knife 

PROGNOSIS 

The prognosis is generally good both /or 
life and for preservation of the limb Th re 
have been three deaths due to the tumor itself 
and one other because of operative infection 
In this case an autopsy showtd no local or 
remote metastases Four thigh amputations 
were done Thus m 29 patients with true 
primary synovial membrane tumors there 
has been a mortality of about 14 per cent a 
loss of limb m 14 per cent and cure as far as 
IS known m 72 per cent In the i cured 
cases 16 retained function of the joint and 5 
of the joints were resected On the whole 
this IS an excellent record and seems to show 
that there is more than a per cent chance 
of retaining joint function after a relatively 
early operation for primary synovial mem 
brane tumor After the microscopic evamma 
tion has been made the prognosis is a little 
more certain If the tumor contains giant 
cells there is approximately a 90 pet cent 
chance for life and a 75 per cent chance for 
retaining joint function Yet the prognosis 
should always be guarded fir t because a 
primary synovial membrane tumor with giant 
cells has been known to cause death or to 
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Fig I Muscles of the face and scalp 0 F Occipito 
frontalis T F temporal fascia IF masseter P IF pla 
tysma myoides MOP orbicularis palpebrarum U E 
A V elevator ale nasi Af R nsorius MOO otbicu 
Ians ons 

(3) inferior to the external auditory meatus 

(4) angulffi al® nasi and (5) malar prominence 
The sl^in of the face vanes tremendously m 

thickness being thinnest over the eyelids and 
thickest over the point of the chin In the dis 
secting room it is not uncommon to find hair 
follicles within 3 millimeters of the penosteum 
of the mandible 

FACTORS INCREASING THE MALIGNANCY 
IN INDIVIDUAL LOCATIONS 

For the purpose of this discussion we will 
group those locations of greatest malignancy 
according to the underlying anatomical factor 
Group I underlying bone — 

Internal canthus 
Malar prominence 
Group 2 underlying fascia — 

Below the external auditory 
meatus 

0\ er the temporal region 
Group 3 underlying dense integumentum — 
Angul® al® nasi 
Forehead and scalp 
Group 4 underlying cartilage — 

Skin of nose 

Lower eyelid Tarsal plate 

There are certain fixed points which deter 
mine the physical appearance of the face if 
there w ere not we would not be able to recog 
mze our fnendb who become obese A few 
points need be mentioned the s> mphysis men 



Fig 2 Horizontal cross secUon at the level of the inner 
canthus Note proTimity of ethmoidal cells to inner can 
thus Also proximity of temporal fascia to skin 

tis the internal canthus the malar promt 
nence and a line joining it and the root of the 
zygoma It would seem from this observation 
that either areolar tissue is lacking m these 
locations or that fibrous bands unite the mteg 
umentum and the bone The last we believe 
to be the correct explanation 

Carcinomata occurring in these situations 
possess several common characteristics (1) 
the> are erosive (truly rodent) (2) they are 
usually basocellular (50 per cent 7) (3) they 
run a protracted course (4) but are trul> 
malignant—eventually causing death if un 
treated and (5) they heal superficially under 
apparently adequate treatment only to recur 
viaously 

Handley s method of direct extension ap 
plies peculiarly to this group of carcinomata 

Group 1 (a) the inner canthus The skin is 
very than m tins region and the platysma mus 
cle — the orbicularis palpebrarum — lies quite 
closelj We also have the tensor tarsi muscle 
with its ligamentous insertion into the inner 
wall of the orbit This inner orbital wall is also 
the outer wall of the antenor ethmoidal cells 
(Fig 2) 

The short distance of 3 millimeters lies be 
tween the skin of the inner canthus and the 
ethmoidal cells Having gained access to the 
ethmoidal cells cure of carcinoma m this re 
gion IS improbable Exenteration of the or 
bital contents and of the ethmoidal cells m 
toto ofFere the only hope Patients at this stage 
of the disease hesitate to sacnfice the eye For 
this they may not be censured Radiological 
treatment may prolong life indefinitely — 10 
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ANATOMICAL FACTORS INFLUENCING MALIGNANCY OF THE 
SKIN 01 THE FACE 
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I N almost all of the recent literature on ma 
hgnancy great str{ ss has been laid upon 
the histopathological picture the index of 
malignancj and cell type The writings of 
Broders Maltzof! and Norris describing the 
grading of carcinoma on the basis of cellular 
differentiation ha\e claimed the radiologists 
undi\ ided attention Broders originally began 
his work as a classification for surgical prog 
nosis but the radiologists were not slow to re 
late the phenomenon of radiosensiti\ ity to em 
br>onal cellular structure and jo> fully find an 
explanation for hitherto inexplicable radiation 
responses 

\\ e feel that too much emphasis is being laid 
upon the histopathological grading of carci 
noma and that not enough is being laid upon 
other \er> important (actors It is our pur 
pose to show the importance of the anatomical 
factors in catcinoma of the skin of the face 
which factors to our minds are as important 
as the histopathological grading in the prog 
nosis 

Throughout the literature we find state 
ments like this The grading of these carci 
nomata is very important from the standpoint 
of prognosis and treatment (4) But deep 
study of the article fails to reveal anj dif 
ference m treatment accorded Grade i or 
Grade 4 Broders Obviously we have been 
following a fashion However I would point 
to Qmmby s latest work (8) in which a real 
difference is made m the treatment of these 
two grades of malignancy on a reasonable 
scientific basis 

^ more hopeful sign however is found in 
the work of Lee who has produced a clinical 
index of malignancy for carcinoma of the 
breast \ clinical index of this nature tends 
to evaluate the various factors entering into 
the prognosis without undue emphasis upon 
any one It is a common observation among 
radiologists that m women with carcinoma of 
the cervnx the thin do w ell the fat not very 


well Any prognosis must properly evaluate 
all the factors 

After observing malignancies upon the sbn 
of the face for a number of > ears it has be 
come quite apparent that in certain locations 
malignancies are more refractory to treat 
ment recurrences are more common and have 
more often pursued a course independent of 
their cell type than have malignancies affect 
ing other parts of the body 

After considerable study one factor of great 
importance m carcinoma of the skin of the 
face has seemed to be the anatomical one 

GENERAL ANATOUICSL CONSIDERATIONS 

The skm of the face and its subjacent fasaa 
are mtimatel> connected forming the largest 
sheet of platysma t>pe integument to be 
found m the body The muscles of expression 
are found m the superficial fascia take their 
origin from f iscia except m a \ er) few in 
stances and always insert into fascia The 
motor innervation is through the seventh 
nerve sensory fibers arise from the fifth 

The mobilitj of the occipitofrontalis muscle 
and Its fascia is prov erbial the same mobility 
holds true for the superficial structures ol the 
face The most important facial muscles for 
our purposes are the orbicuhris ons the or 
bicularis palpebrarum andthensonus (EJg V 
The two latter are of importance because the> 
insert into bone 

At the internal can thus we find the closest 
association between the skin and the under 
lying structures and it is here that the orbicu 
lans palpebrarum inserts into bone The n&o 
nus takra its origin from the canine fossa 
connecting the superficial structures with the 
bone at this point If vve test the mobihtj of 
the skin and integument with the finger 
tip we find five points at which the skm is 
very close to underlying bone or almost im 
mobile on underlying bone We enumerate 
(i) mtemal canthus (2) symphysis mentis 
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Fig I Muscles of the face and scalp 0 P Occipito 
frontalis T F temporal fascia 1/ masseter P M pla 
tysma myo des 0 P orbicularis palpebrarum If C 
A ^ elevator ala: nasi \t R risorms 00 orbicu 
Ians ons 

(3) inferior to the external auditory meatus 

(4) angulai alsc nasi and (5) malar prominence 
The skin of the face vanes tremendously in 

thickness being thinnest over the eyelids and 
thickest over the point of the chm In the dis 
secting room it is not uncommon to find hair 
follicles within 3 millimeters of the periosteum 
of the mandible 

FACTORS INCREASING THE M \LIGNANCY 
IN INDIVIDUAL LOCATIONS 

For the purpose of this discussion we will 
group those locations of greatest malignancy 
according to the underlying anatomical factor 
Group I underlying bone- 
internal canthus 
Malar prominence 
Group 2 underlying fascia — 

Below the external auditory 
meatus 

Over the temporal region 
Group 3 underlying dense mtegumentum — 
Angulps alee nasi 
Forehead and scalp 
Group 4 underlying cartilage — 

Skin of nose 

Low er eyelid Tarsal plate 

There are certain fixed points which deter 
mine the physical appearance of the face if 
there were not we would not be able to recog 
nize our friends who become obese A few 
points need be mentioned the s> mph> sis men 



Flo 2 Horizontal cross section at the level of the inner 
can£us Note proTimity of ethmoidal cells to inner can 
thus Also proximity of temporal fascia to sLin 

tis the internal canthus the malar promi 
nence and a line joining it and the root of the 
zygoma It would seem from this observation 
that either areolar tissue is lacking in these 
locations or that fibrous bands unite the integ 
umentum and the bone The last we believe 
to be the correct explanation 

Carcinomata occurring m these situations 
possess several common characteristics (i) 
they are erosive (truly rodent) (2) they are 
usually basocellular (50 per cent 7) (3) they 
run a protracted course (4) but are trul> 
malignant— eventually causing death if un 
treated and (5) they heal superficial!) under 
apparently adequate treatment only to recur 
viciously 

Handley s method of direct extension ap 
plies peculiarly to this group of carcinomata 

Group I (fl) the tnner canthus The skin is 
very thin in this region and the platysma mus 
cle — the orbicularis palpebrarum — lies quite 
closelv Wc also have the tensor tarsi muscle 
with its ligamentous insertion into the inner 
wall of the orbit This inner orbital wall is also 
the outer wall of the anterior ethmoidal cells 
(Fig 2) 

The short distance of 3 millimeters lies be 
tween the skin of the inner canthus and the 
ethmoidal cells Having gained access to the 
ethmoidal cells cure of carcinoma m this re 
gion IS improbable Exenteration of the or 
bital contents and of the ethmoidal cells tn 
tolo offers the only hope Patients at this stage 
of the disease hesitate to sacrifice the eve For 
this they may not be censured Radiological 
treatment may prolong life mdefinitel) — 10 



SURGER\ GYNECOLOGY AND OBSTETPICS 




F 5 

F 3 Ca m ma mal promi t ce 

Fg 4 Baso U I inonu f :t years durat I po t rad 
to 
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>ears for example — without seriouslj mter 
ruptmg the patient s occupation 
\ ra> and radium therapy are usually the 
treatment of choice Electrocoagulation is 
valuable espccialU m any exenteration of eth 
moidal cells The most neglected atenue of 
approach is through the nose by placing the 
radium m the superior meatus 
Group I (l>) the malar pronnuence The 
bony structures are not as superficial here as 
at the inner canthus but this is one of the fixed 
points of facial contour for beneath this point 
the fascia of the parotid — the masseter and the 
temporal fascia — attach themselves to the 
bone (Fig ) 

At this point the subcutaneous structures 
are few and so an> infiltrating lesion can 
rapidlj extend directly into the upper outer 
border of the malar Sante comments on this 
fact (Fig 3) 

Group 2 underhtng fascia (a) Bclou the 
extern I uiditor\ meatus The skin of the neck 
just below the lobe of the ear is \er> thin and 
delicate as attested b> its frequenc> as a site 
of chronic eczema Onl> the thinnest of super 
licial fascias separates the skin from the fasaa 
of the parotid ghnd 

This narrow concealed cleft is a center for 
the union of the parotid fascia the fascia of 


the neck and the deep fascia of the mandible 
In close proximit> is the \ery superficial mas 
told process Most important of the subjacent 
structures is the seventh nerve also the aunc 
ular arter> and vein and the temporal artery 
and vein while more tlecpl) are the internal 
carotid artcr> the internal jugular vein and 
the vagus and phrenic nerv es A more danger 
ous operative site could not be imagined 

Strangely enough carcinomata orioinatin 
in this region involve the deeper structures 
but rarely erode them 

The parotid fascia constitutes theThermop 
yliEofthisregion Oncepenetratedby carcino 
matous cells cure is improbable An extension 
of the parotid gland lies here and this affords 
a field for further grow th w hile surface healin" 
may occur Trismus occurs transiently at 
first later permanently subsequently thesev 
enth ntr\ e is inv olved and complete parah sis 
of the lower branches follows transient attacks 

Operative interference is impossible Early 
cytocaustic radiation alone affords hope for 
cure The course may extend ov er a period of 
II years (Fig 4) with periods of healing and 
recurrence 

Group (6) carcinoma of the temporal region 
Subjacent to the skm m this region lies the 
temporal fascia This is thick and fan shaped 
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Fi- 6 1-«R 7 fie ^ 

Fj'' ( Bisocellular carcinoma of midhne of forehead I><» 8 Bisocelluhr caremoiu involving the lower 

7 hasocellukr carcinoma cfpenchondnum of nose ejebd 


fascia and co\crs tlie temporal muscle is m 
serttd m the zjgoma infenorh and supcnorlv 
into tht temporal ridge (Fig r) We also find 
the temporal arterv and \em quite super 
ficnll> in this region 

Early adequate treatment usuallv cures 
these carcinomata The temporal region is a 
fasorite site for senile keratosis and great care 
must bt eterciscd m thtir treatment especially 
if an> tendency to infiltration or erosion the 
rtbult of malignant change istMdcnt(Fig 0 
Infiltration and perforation of the temporal 
fasicia again produces a wellnigh hopeless situ 
ation J arlv lesionb in this region should be 
elcctrocoagulated down to the fascia the fab 
cia exposed and curetted clean If this were 
always done recurrence would be avoided ex 
cept when the patient appears too late for 
treatment Malignant fascial meoKement 
spelts disaster 

The course of the disease is fraught with 
frequent sex ere hamortbages from the upper 
and lower ends of the eroded temporal arterv 
and vein Sloughing and secondary infection 
are extensive Progressive excavation and 
widening of the ulcerated area occurs The 
upper border of the zvgoma is exposed and of 
the adjacent orbital structures Radiation is 
peculiarly ineffective The recurrent hemor 
rhagts usually cause fatal termination 


Group j underlying dense tnkgun entinn 
(0) Angula ula: nast At thi point the nasal 
cartilages the platysma facial muscles and 
the nsorius unite This area is very thm as 
anvone may observe by placing the index 
finger beneath the upper lip and palpating 
externally with the other hand At the same 
time the fibers of the nsorius may be pal 
pated as they course downward to the canine 
fossa 

The mtegumentum is very den'^e and fibrous 
One may very easily confuse the epidermoid 
type of lesion beginning on the skin in this 
region with a very radiosensitive type begin 
nmg m the nasal mucosa 

The epidermoid type is resistant to radia 
tion and unless dealt with vigorously products 
a chronic indurated ulcer whith will not heal 
The problems m these cases ire extremely dif 
ficult — continued radiation tends only to in 
crease the fibrosis without affording an oppor 
tumtv for sufficient nutriment to cause heahng 
to extend to the surface 

Group J (b)thcscalp Thescalpisverj large 
embrating the area from the supracihaiy 
ridges anteriorly to the supenor curved line 
pobtenorly The traditional fiv e lay ers arc of 
great importance because the three thickest 
layers are very mobile The fourth laver be 
mg !oo«?e areolar tissue permits this motion 
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\ears for example — without seriousl> inter 
rupting the patient a occupation 

ra> and radium therap> are usuall> the 
treatment of choice Electrocoagulation is 
valuable e&peciall) m anv exenteration of eth 
moidal cells The most neglected avenue of 
approach is through the nose by placing the 
radium m the superior meatus 

Group I {h) the malar prominence The 
bonj structures are not as superficial here as 
at the inner canthus but this is one of the Axed 
points of facial contour for beneath this point 
the fascia of the parotid — the masseter and the 
temporal fascia — attach themselves to the 
bone (Fig ) 

At this point the subcutaneous structures 
are few and so any infiltrating lesion can 
rapidly extend directly into the upper outer 
border of the malar Sante comments on this 
fact (Fig 3) 

Group 2 underlying fascia (a) Bcloiu the 
extern I auditory meatus The skin of the necL 
3ust below the lobe of the ear is \ ery thin and 
delicate as attested b> its frequenc> as a site 
of chronic eczema Onl> the thinnest of super 
facial fa cias separates the skin from the fascia 
of the parotid gland 

This narrow concealed cleft is a center for 
the union of the parotid fascia the fascia of 


the neck and the deep fascia of the mandible 
In close proximit> is the ver> superAcial mas 
told process Most important of the subjacent 
structures is the seventh nerve also the auric 
ular artery and v em and the temporal arterj 
and vein while more deeplj are the internal 
carotid artery the internal jugular \em and 
the V agus and phrenic ner\ es A more danger 
ous operativ e site could not be imagined 

Strangely enough carcinomata onginatin 
in this region involve the deeper structures 
but rarely erode them 

The parotid fascia constitutes thelhermop 
vlaeof this region Oncepenetrated by carcino 
matous cells cure is improbable An extension 
of the parotid gland lies here and this affords 
a held for further grow th while surface healing 
may occur Trismus occurs transiently at 
Arst later permanently subsequently the sev 
enth nerve is involved and complete paralvsis 
of the low er branches follow s transient attacks 

Operative interference is impossible Early 
cytocausUc radiation alone affords hope for 
cure The course may extend over a period of 
II years (Fig 4) with periods of healing and 
recurrence 

Group (6) carcinoma of the temporal region 
Subjacent to the skin, in this region lies the 
temporal fascia This is thick and fan shaped 
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V ery useful purpose in that patients so afflicted 
seek adequate medical service early 
The treatment of choice is radium irradia 
tion for the growths are basocellular and are 
very radio sensitive Great care must be exer 
cised m applying the radium so that the entire 
field IS treated as recurrences are attributable 
to poor technique 

The tarsal plate offers the piece de reststance 
Involvement of this cartilaginous structure in 
creases the gravity of the prognosis Of all the 
%anou5 types of lesions previously described 
this IS the most benign and responsive It is 
the occasional deeply eroding inadequately 
irradiated case which demands our attention 
(rig S) 

® CONCLTJSIOVS 

1 The anatomical factors influencing the 
prognosis in carcinomata of the skin of the 
face are reviewed 

2 An attempt is made to correlate the ana 
tomical structures influencing the prognosis 
m varying situations and to group them for 
clanty 

3 Treatment is briefly reviewed 


We have tried to show that the bistopatho 
logical picture is only one aspect of the disease 
and at present an overemphasized one 
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The penosteum of the crinium forms the fifth 
layer and is termed the pericranium 

Lesions of the scalp are rather uncommon 
but are usually w ell ad\ anced if they lie above 
the hat line We have seen patients iMth 
tensive groiv ths concealed for y ears from their 
families by the continuous \\ earing of a hat 
by the female or a skull cap bj the male The 
lesions above the hat line are of t\\o t>pes 
(i) cauliflow er with a small pedicle and (2) an 
ulcerativ e perforating tj pe The latter tj pe 
IS most malignant for the neoplasm will erode 
the skull producing death bj rupture of un 
derlying blood sinuses 

The most common site for neoplasms of the 
scalp IS the forehead probably due to the ex 
posure to sun and wind These lesions begin 
as senile keratosis and progress very slowly 
and ulcerate late 

The occipitofrontalis fascia acts as an effec 
tual barrier for a long time because of its 
tendinous avascular nature Should the pa 
tient dela> too long ^ve find that the fourth 
and fifth layers have been penetrated thus 
pre\ anting any mo\ement of the scalp in this 
particular area Once the pericranium is in 
volved the subjacent bone also is a locus 

Treatment in these latter patients may be 
successful if thoroughly earned out An area 
of the scalp at least i centimeter beyond the 
borders of the lesion must be excised by the 
electrocautery down to and including the 
pencranium If the bone is not involv^ and 
the inner surface of the periosteum is normal 
nothing more need be done unless the patbol 
ogist demonstrates internal in\olvement 

If early involvement is noted on the inner 
surface of the pericranium the outer table of 
the skull must be removed This is not a for 
midable operation and is readily accomplished 
Should there be involvement of the outer 
table a complete section of the skull must be 
removed This is the work of the neurologic 
surgeon 

Many patients may be cured by removing 
the pencranium but this operation frequently 
leaves a denuded area of bone ii\hich epithelia 
hzes \Mth difficulty \\e ha\e been very sue 
cessful in aiding healing by drilling numerous 
holes in the outer table v ith the dentist s burr 
allowing the dnll to go just deep enough to 


secure seepage of serosanguineous fluid Cran 
ulations rapidly grow upward and the epithe 
hum spreads rapidly over this fresh surface 
(Fig 6) 

Group 4 underlying; cartilage (0) The nose 
Lesions involving the underlying cartilage of 
the nose are very common but as they are so 
conspicuous they receive early and protracted 
treitment There is probably no lesion so 
amenable to treatment and yet more univer 
sally incorrectly handled 

The earliest lesion is a flaking of the epi 
thelium with a continued heaping up of the 
y ellowish epithelial debns The browTiish sur 
face discoloration seen in senile keratosis else 
where is frequently absent These yellowish 
oily flakes continue increasing in thickness and 
and if scraped off lea\ e an irregularly pitted 
non hTmorrhagic surface At first bland later 
irritating omtmentsarepresenbedbytheaver 
age practitioner In the course of time blood 
seepage occurs upon the removal of the crust 
and subsequent crusts become thicker and 
darker due to blood admixture By this time 
the skm and underlving fascia are seriously 
involved The (artilage is very resistant and 
does not become involv ed until quite late in 
thediscase however onceitbecomtsinvolved 
mutilation is required to effect a cure (Fig 

7) 

Massiv e \ ray dosage as recommended by 
Evans and Leucutia may result m cure but 
with the distinct danger of penchondrial dam 
age Continued small dosage is worse than 
useless Electrodesiccation under local anas 
thesia IS the ideal method of therapy because 
It destroys the growth accurately wnth the 
minimum of mutilation Cartilage can be re 
moved accurately and quickly Healing is 
rapid with little scarring No patient so 
treated should be discharged as cured Quar 
terly inspections are necessary and the radiol 
ogist hould pay particular attention to the 
intenor of the nose for a recurrence may take 
place in the inside of the nose and not be 
visible on the outside 

Group 4 (b) the loiier e\elid Lesions of the 
lower eyelid may begin on the free surface of 
the skin or on the lid margin and raav present 
a red granular raised surface which bleeds 
freely This continuous hiemorrhage serves a 



SNOKE FACTORS INFLUENCING MALIGNANCY OF SKIN OF FACE 2oi 


\ ery useful purpose in that patients so afflicted 
seek adequate medical service ea.rl> 

The treatment of choice is radium irradia 
tion for the grov, ths are basocellular and are 
^er> radio sensiti\e Great care must be exer 
cised in apply ing the radium so that the entire 
field is treated as recurrences are attributable 
to poor technique 

The tarsal plate offers the piece de resistance 
ImoKement of this cartilaginous structure in 
creases the gravity of the prognosis Of all the 
\anous types of lesions pre\nousIj described 
this IS the most benign and responsiv e It is 
the occasional deeply eroding madequately 
irradiated case ^hich demands our attention 

(Fig 8) 

CONCLUSIONS 

1 The anatomical factors influencing the 
prognosis in carcinomata of the skin of the 
face are re\’iei\ ed 

2 An attempt is made to correlate the ana 
tomical structures influencing the prognosis 
m varying situations and to group them for 
clarity 

3 Treatment is bnefly reviewed 


We have tned to shoiv that the histopatho 
logical picture is only one aspect of the disease 
and at present an overemphasized one 
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The periosteum of the cranium forms the fifth 
layer and is termed the pericranium 

Lesions of the scalp are rather uncommon 
but are usually \v ell ad\ anced if they he above 
the hat line We have seen patients with ex 
tensive grow ths concealed for j ears from their 
families by the continuous wearing of a hat 
by the female or a skull cap by the male The 
lesions above the hat line are of two types 
(i) cauliflower %vith a small pedicle and (2) an 
ulcerative perforating type The latter type 
IS most malignant for the neoplasm will erode 
the skull producing death by rupture of un 
derlying blood sinuses 

The most common site for neoplasms of the 
scalp is the forehead probably due to the ex 
posure to sun and wind These lesions begin 
as senile keratosis and progress \cry slowly 
and ulcerate late 

The occipitofrontalis fascia acts as an effec 
tual bamer for a long lime because of Us 
tendinous avascular nature Should the pa 
tient delay too long we find that the fourth 
and fifth layers ha\e been penetrated thus 
pre\entmg any motement of the scalp in this 
particular area Once the pericranium is in 
\olved the subjacent bone also is a locus 

Treatment in these latter patients may be 
successful if thoroughly carried out An area 
of the scalp at least i centimeter beyond the 
borders of the lesion must be excised by the 
electrocautery down to and including the 
pericranium If the bone is not involved and 
the inner surface of the periosteum is normal 
nothing more need be done unless the pathol 
ogist demonstrates internal involvement 

If early involv ement is noted on the inner 
surface of the pericranium the outer table of 
the skull must be removed This is not a for 
nudable operation and is readily accomplished 
Should there be involvement of the outer 
table a complete section of the skull must be 
removed This is the work of the neurologic 
Surgeon 

Many patients may be cured by removing 
the pericranium but this operation frequently 
leaves a denuded area of bone which epithelia 
lizes with difficulty We have been very sue 
cessful in aiding healing by drilhng numerous 
holes m the outer table with the dentist s burr 
allowing the dnll to go just deep enough to 


secure seepage of serosanguineous fluid Gran 
ulations rapidly grow upward and the epithe 
hum spreads rapidly over this fresh surface 

(rig 6) 

Group 4 underlying cartilage (a) The nose 
Lesions involving the underlying cartila e of 
the nose are very common but as they are so 
conspicuous they receive t arly and protracted 
treatment There is probably no lesion so 
amenable to treatment and yet more umver 
sally moirrectly handled 

The earliest lesion is a flaking of the epi 
thelium with a continued heaping up of the 
y ellow ish epithelial debris The brownnsh sur 
fact discoloration seen in senile keratosis else 
where is frequently absent These yellowish 
oily flakes continue increasing m thickness and 
and if scraped off leav e an irregularly pitted 
non hrmorrhagic surface At first bland later 
irntating ointmentsarcprescribedby theaver 
age practitioner In the course of time blood 
seepage occurs upon the removal of the crust 
and subsequent crusts become thicker and 
darker due to blood admixture By this time 
the skm and underlying fascia are senouslj 
involved The cartilage is very resistant and 
does not become involved until quite late m 
thedisease however once it becomes involved 
mutilation is required to effect a cure (Fi 

Massive \ ray dosage as recommended by 
Evans and Leucutia may result in cure but 
with the distinct danger of penchondnal dam 
age Continued small dosage is worse than 
useless Electrodesiccation under local anss 
thesia IS the ideal method of therapy because 
it destroys the growth accurately with the 
minimum of mutilation Cartilage can be re 
moved accurately and quickly Healing is 
rapid with little scarring No patient so 
treated should be discharged as cured Quar 
terly inspections are necessary and the radiol 
ogist should pay particular attention to the 
mtenor of the nose for a recurrence may take 
place m the inside of the nose and not be 
visible on the outside 

Group 4 {b) the loiier eyelid Lesions of the 
lower ey elid may begin on the free surface of 
the skin or on the lid margin and may present 
a red granular raised surface which bleeds 
freely This continuous haemorrhage serv es a 
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Fi 4 Fig 5 Ti 6 


1 1 Median sup asymphyseal meson exposing the Fig 4 The cmical meson is sutured m two lajers 

lower uterine segment The v sceral po itoneum is incised the 6 st with interrupted sutures the second with a con 
t ans\e sely where it IS loosely attached slightly above the tinuous stitch burying the first la>e \o 2 chromic 
bladder reflection catgut is used throughout 

Hg 3 A flap of pe itoneum is separated w th the blad 1 1 $ The ed e of the bl dder peritoneum s sutured 

de which s held u der the symphysis by a Dojen e to the uterus m the middle line at a point above the 
tractor A curved trans erse incis on is made in the lower ce vical inosion The two ends of the stitch are left long 
segment with bandage sc ssors to protect the child s head and attach the bladder peritoneum to the uterus on one 

The memb anes are pout no through the incision s de th n on the othe The cervical incision is now 

Fig 3 The ve tex is delivered by raising it with the retroves cal 

left h nd and maki p essure on the fundus with the !•« 6 As the uterus contracts the bladder rolls over 
n ht hand In 1 reech pr entations the child is deli e ed the lowe uterine segment so that no catgut is exposed to 
by makin^ traction on the feel the gener I peritoneal cavity 

feet One cubic centimeter of pitocin is injected is expressed through the \agina after the closure 
in the thigh muscles at this time If the patient of the cervical incision and the suture of the 

has had no labor or if the cer\i\ is but sbghtlj peritoneal flap to the uterus There is xerj little 

dilated at the time of deli\er> the placenta and htemorrhage from the transverse incision 
membranes are expressed through the incision Third step Closure of the cer ical incision and 
If on the other hand the cervix is fully dilated suture of the peritoneal flap The cervical incision 
the cord IS dropped m the uterus and the placenta is closed m two lajers the first with interrupted 
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I N 1907 Frank of Cologne ad\nsed plaang the 
incision in the loner uterine segment rather 
than in the bodj of the uterus in perform 
mg cffisarean section This method had been de 
vised for neglected infected and potentially in 
fected nomen who could not be delivered through 
the natural passages At first the low or cervical 
csesarean section received but little consideration 
During the last 15 years the available literature 
shows that this method is increasing in populantj 
and that m some clinics it has replaced entirel> 
or almost completely the corporeal or classical 
type of cKsarean section Because of the better 
results obtained b> the cervical operation its 
ran^e of applicability has been increased to in 
dude the dean case as wdl as the infected one 
In the performance of casarean section the 
lower uterine segment ma> be approached in one 
of three wa>8 (1) by the extraperitoneal route 
represented b> the Latako t>pe of operation 
(2) by the transperitoneal route where the vis 
ceral and parietal peritoneum are united creating 
a so called extraperitoneal space as described bj 
\ eit Fromme Hirst (3) b> the mtrapentoneal 
route in which case the bladder is separated from 
the lower segment an incision is made m the 
cer ax \ hich after delixerj and closure is cov 
ered o er bj the bladder thus making the utenne 
mcis on retroxcsical retroperitoneal or subpen 
toneal 

This Ixist type of operation is the one id com 
mon use today The cerxix may be opened by a 
longitudinal or transverse incision TTie success 
of the operation m so far as good healing is con 
cerned depend upon placing the entire inasion 
ithin the limits of the lower uterine segment 
In making the incision longitudinalK it is possi 
ble to extend it into the body of the uterus when 
delvering a voluminous fetus This may result 
in a weak spot at the upper end of the incision as 
I ha e observed It The transverse inasion ofifers 


three distinct advantages namely (i) it avoids 
encroaching upon the uterine musculature and 
allows the placing of the incision entirely in the 
lower segment (2) the bladder separation does 
not have to be earned as far downward and (3) 
repeated operations are simpler to perform 

After personally performing 427 cervical cs 
sarean sections 220 with a longitudinal incision 
and 207 with a transverse incision my preference 
IS deadedly in favor of the latter 

TECHNIQUE OF THE TRANSVERSE CERVICAL 
CESAREAN SECTION 

First step Abdominal incision The patient is 
cathetenzed anssthetized and placed m the 
Trendelenburg position The abdomen is opened 
by a median incision about 6 inches long starting 
at the symphysis and ending near the umbilicus 
The peritoneal cavity is entered between the 
bellies of the recti muscles A Doyen retractor 
IS introduced at the lower angle of the incision 
and the lower uterine segment is well walled off 
with a long strip of gauze One cubic centimeter 
of gynergen is injected in the thigh muscles at this 
time 

Second step Cenical incision delnery The 
utenne peritoneum where it is loosely attached 
above the bladder reflection is incised trans 
versely and the bladder is pushed downward 
The Doyen retractor is now placed over the 
bladder to protect it The assistant makes trac 
tion upward on the uterus to bring the lower 
segment near the surface A small transverse 
incision IS made with a knife as low as possible 
in the cervix m the median line this is extended 
laterallv with bandage scissors curving the in 
cision upward This is done so as to give more 
room The child is delivered by raising the head 
with the hand and making pressure on the fundus 
Forceps are rarely necessary If the breech 
presents the infant is naturally extracted by the 
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ri„ 4 Fg 5 Fi" 6 


Fi I Medan suprasymphjs al incision exposing the Fi" 4 The cer ical incision is sutured n tno Ia>ers 

lower utei ne segment The visceral peritoneum s tncised the first with interrupted sutures the second with a con 

trans\ersel> where It IS looselj attached si btly above the tmuous st tch burying the first layer No 2 chromic 

bladder reflection catgut is used throughout 

Fig 2 A flap of peritoneum is separated with the blad Fig 5 The edge of the bladder pe itoneum is sutured 

d r which is held under the symphysis by a Dojen re to the uterus m the middle line at a po nt abo e the 

tractor A curved transverse incis on is made in the lower cerv cal inctson The two ends of the stitch arc left long 

segment with banda c scissors to p otect the child s head and attach the bladder peritoneum to the uterus on one 

The membranes a e pouting throu h the 1 cision sid then on the other The cer cal incis on is now 

Fig 3 The e te\ is deli e ed by ra s ng it with the retro esical 

left hand a d ra king pressure on the fundus with the F 6 As the uterus contracts the bladder rolls over 
ri ht hand In b eech presentations the child is delivered the lo er utenne segment so that no catgut is exposed to 

by maki ^ t act on on the feet the general pentone I cavity 

feet One cubic centimeter of pitocm is injected is expressed through the \agina after the closure 
in the thigh muscles at this time If the patient of the cervical incision and the suture of the 

has had no labor or if the cervix is but slightlj peritoneal flap to the uterus There is \er> little 

dilated at the time of deliver} the placenta and hjemorrhage from the transverse incision 
membranes ate expressed through the incision Third sUp Closure of the cerical uicision and 
If on the other hand the cervix is full) dilated suture of the peritoneal flap The cervical incision 

the cord IS dropped m the uterus and the placenta is dosed in two la)ers the first with interrupted 
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sutures and the second with a continuous suture 
No 2 chromic catgut being used the first layer 
takes m the endometrium and part of the musde 
the second layer takes m the remainder of the 
myometrium and the fascia of the lower uterine 
segment and completely covers the first layer 
The peritoneal edge at the bladder reflection is 
now sutured to the uterus above the cervical 
incision in the middle line with a suture of No o 
chromic catgut the ends of the catgut being left 
long one end approximating the peritoneum to 
the uterus on one side and the other to the other 
side thus completely co\ering over the trans 
verse cervical incision and making it entirely 
retrovesical 


Fourth step Closure of the abdominal uall The 
gauze strip is now removed the omentum is 
brought down (intestines are practically never 
seen during this operation) and the abdominal 
wall IS closed in layers in the usual way 
This operation may be readily performed un 
der local infiltration and spinal anmsthesia For 
local aiuesthesia a i per cent solution of novocain 
IS employed For spinal anesthesia depending 
upon the weight of the patient loo 120 or 150 
nulligrams of sterile novocain crystals are dis 
solv^ in 2 to 3 cubic centimeters of spinal fluid 
and reinjected Solutions of novocain lighter 
than spinal fluid are never employed in our 
department 
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FROM THE SURGICAL CLIMC OF THE MEDICAL COLLEGE OF VIRGINIA 

OPERATION FOR TUMORS OF THE BLADDER 

G PAUL LaROQUE M D 


P AINLESS or nearl> painless hsmatuna 
calls alwa> s for a thorough urological study 
When through the cystoscope we see a blad 
der tumor even of small size located at some dis 
tance from the ureteral openings excision of the 
portion of bladder involved v,ill be the logical 
treatment provided that to do so w ould not entail 
special danger of the operation itself Tumors 
located so close to the ureteral orifice as to make 
wide excision impracticable without added risk 
from injury of the ureter may call for the use of 
fulguration of the tumor with fair prospects of 
cure but few surgeons w ould feel as much satis 
faction after treating such a tumor by fulguration 
as if a wide excision could have been performed 
For extensive bladder tumors of long standing 
radical cure is not apt to be possible unless com 
plete removal of the bladder and transplantation 
of the ureters may prove to be effective 
For tumors located at a safe distance from the 
ureters especially m the fundus of the bladder 
operative excision is today the method of choice 
There are two dangers however in attempting to 
remove bladder tumors through an ordinary extra 
peritoneal incision into the bladder one that re 
moval of the tumor nould entail accidental open 
ing of the peritoneal cavit> the other that when 
guarding against this accident the tumor may not 
be completely removed Incomplete operations 
forcancerof any organ arefollo;\ed by rapidspread 
of the malignant disease 
In January 1930 Herbert Sugar m Surgery 
Gynecology AND Obstetrics described a method 
of securing a complete exposure of the entire 
bladder which he attributes to Voelcker 
I emplo> ed this method first in May 1930 and 
again in January 1931 in two patients both of 
whom had large cancers of the fundus of the 
bladder In both cases the operation was quite 
easy of performance the electrosurgical needle 
was emplo>ed satisfactorily for making exasion 
convalescence was totally uncomplicated the pa 
tients were out of bed in 10 da>s and the wounds 
were healed in 2 weeks It is now more than a 
year since the first patient was operated upon 
He has no sign of local recurrence or distant 
metastasis and he works hard and considers him 
self in good health 


rVCS RlCmiOVD \IRCIMA 

STEPS OF THE OPERATION 

Spinal anesthesia is emplo> ed and the patient 
IS placed in the Trendelenburg position The skin 
muscle and fascia are divided m a transxerse 
direction The linea alba is divided to a point an 
inch or two above the transverse incision through 
the fasaa and the recti and pjramidales muscles 
are easily separated by retractors The prevesical 
fatmav be brushed aside thus bringing into good 
View the flap of peritoneum which is attached to 
the top of the bladder quite tightly No attempt 
should be made to separate this area of pento 
neum at its point of attachment to the bladder 
on account of the liability of tearing the pento 
neum Instead the peritoneal cavity is deliber 
ately opened in the transverse direction by an 
incision which is earned to each side i 5 to 2 
inches With the bladder caught at its top by 
forceps and pulled upward another incision is 
made through the peritoneal covering of the 
bladder at a point about inches below its highest 
attachment With a kmfe handle or gauze covered 
finger the peritoneal covering except at the ver 
tex can be brushed dowm With surpnsing ease so 
that the entire bladder is extraperitoneahzed 
down to the rectum and the ureters and large 
vessels are brought into view When this is done 
the bladder is held up and the peritoneal cavity 
IS closed with great pains to place the sutures 
close together and the edges in neat apposition 
A gauze sheet is now placed over the line of 



tig I The transv erse incision is made through the skin 
fat and deep fascia The lower recU and p>ramidales 
muscles are pulled apart the pre esical fat is brushed 
down the penloneum is exposed and held on forceps pre 
hminoiy to transverse division 
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sutures into the large space made bj enucleation 
of the bladder to protect the line of sutures and 
cellular tissue against contamination in the next 
step of the operation namel) the opening of the 
bladder 

The bladder is opened at the uppermost portion 
and a th rough inspection of the entire interior is 


F s Th bl dde h b pe d 4 1 f di 

bl dd ou d g th t n h Id bet 1 mp d 
b c dby 1 ct 1 dl 

F 6 Aftc Ith I Fh! dd d 

th t m the bl dd b id 
F 7 Th op th f d th bl dd b 

cl d d sm 11 p p b d 

made A wide area of bladder surrounding the 
tumor in all directions is clamped off as sho n m 
the illustrations and with an electrosurgical cut 
ting instrument an area (m mj 2 cases an area 
the size of the palm of one s hand) is excised w ith 
a coagulating current each ed^e is touched m 
other locations andfinallj theforcep with which 
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It IS clamped are touched several times with the 
electric instrument to coagulate the tissue and 
prevent bleeding The forceps are now removed 
and the edges of the bladder sutured first bj a so 
called baseball stitch and over this a simple 
running suture is applied from behind, as a means 
of making snug apposition and further to control 
bleeding 

A small right angled suprapubic dram is placed 
in the bladder and the bladder is closed snugl> 


about this tube We have not emplo>ed drainage 
into the extrav esical space from which the pento 
neum has been separated 
One of our patients was 45 the other 70 years 
old In one the growth was considerabI> larger 
than a silver dollar and was of the mfUtratmg 
t>pe in the other it was slightly larger than the 
distal phalanx of a large thumb and had a broad 
pedicle Both tumors upon microscopic examina 
tion were shown to be carcinomata 
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I N October 1928 m Suegery Gyjjecology 
AND Obstetrics Eberbach and Pierce re 
ported a case of bilateral ureteral transplant 
for exstrophy of the bladder which operation was 
done in ig 3 The technique emplojed was es 
sentially that developed by Coffey The few modi 
fications made were described m the previous 
report 

In A gu t 9 7 the p t t t d the Uoi er ly 
H p t 1 p gnant 1 1 m The d y f U w dmiss n 
1 b p bega B u the symph> w ep t d 
bout 4 h and bca th wsomh tu 

th gina cla s cal ®s n ct n was perf rm d 

An ro Hem ] hid w ghmgs/'p nd w sdel e d 
Th p t t s c 1 nc was n rmal d h w s d $ 

cb g d the s t th d y Thr gh t th p g 

n ncy nd lescenc n d ce of py 1 1 s 
phnt w t d 

J ly 93 th pat t g t ed th U 
tyHptlpgntttmThmmb eshd 
nipt d fewh p vio ly and lab p b d begun 

Ad cal c« Q ( w s perf rm d nun d tely 

Atth qestfthpt t dnthub d t nliza 
t on w p rform dtth mtmThwd by 
c mg nd closing th ut m d by b ly g th 

tnn d fthtbsp thpt r surf f tb 
b 0 d L m ts 

Th b by w m le bild w h g 6 pound It w 

onn I pt f mild d g f hypo p d ly th 

p ra b la pi c dow t cb f m 

D rmg th th e e tb d gbehd>saft p 
t thptttmpt tooedg F 

T mp t turned toSddgeF ntht thdy 
d mam d so until h d ba 0 th nt tbd y 
\Vh nthpt tIfttheU tyHptl 97 

h w tni tdt pottthi hf inily 

phy Cl at f q nt nt r\ Is d th 1 tt w k d t 

Ikf g fpyhc Thpc t ptdbthtth 

Imi nd t h phy dtntmebfe d g 

h dpg ywth ygftbpybt 

n phnti \\ th tg g at th q t nt d plyof 
wh t ca es py I phntis ft ect 1 mpl tat f th 
trstmyb ttdthtxp m tlnd ope t 
xp n n sh w that sc nd g py 1 ephr t w 11 t 
f 11 w ml t ral o bilat 1 ur t It pi t t f the 

t ncdlcd dth mpl t d d f tb t 


js not con tncted At tm d her coa alesceac 
wth y totbaltd dh blood 

p cssu e vat d betw 75 a d 78 milbin t n 

me c ly He co ales n w p ct cally f bnl F om 
tb ftwflthtoeisfn mig that if th 
was a y p> lit t w ry mild 

As was stated in the previous report no definite 
conclusions can be drawn from a single case but 
It would seem that the transplantation of the 
ureters into the sigmoid is not a contra indication 
to pregnancy It would also seem that if there 
were a pyelitis present symptoms would surely 
appear during pregnancy These facts should be 
of great importance to the gynecolooist who sees 
cases of exstrophy of the bladder and incurable 
vesicovaginal fistulae m young women who can be 
restored to society only by bilateral ureteral trans 
plantation 
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STURMDORF GINOPATHIC BACKACHE 20. 

GYNOPATHIC BACkACHE 

A Stud\ of Its N \ture \nd tiie Mech \nism of Its Production uttii Special Reference to 
Uterine Rftrovirsiov* 


ARNOLD STURAIDORF 

I N’ the entire range of subjective gynopathic 
manifestations backache is one of the most 
familiar and least understood as to its nature 
Its direct cause and the mechanism of its pro 
duction 

Ward quoting from the records of the Woman s 
Hospital in New York states Our statistics 
show that approximately 85 per cent of our 
gynecological cases complaining of backache are 
caused by gynecological pelvic disease and the 
remaining 15 per cent b> orthopedic or non 
surgical conditions 

Ljmch in an analysis of 1041 gynecological 
cases found that 49 per cent had sacral or lum 
bar backache of these 76 5 per cent were due 
to a gynecological condition 7 per cent were of 
doubtful etiology and 16 5 per cent were defi 
nitelv orthopedic 

This prevalence of backache m gynopathic 
conditions has so habituated us to their con 
currence that a direct relationship of a condition 
and a symptom is tacitly accepted without 
further investigation as to the how and why the 
one produces the other 

Gynecological literature is very indeterminate 
on this phase of the subject the prevailing con 
cepts being based largely upon various conjec 
tural implications of purely concomitant factors 
none of which exhibit that constancy of clinical 
parallelism essential to estabbsh the direct rela 
tionship of cause and effect 
Ward s paper the most recent and corapre 
hensive resume of these prevailing concepts 
states The most frequent direct cause of 
gynecological backache is pelvic congestion Any 
condition that will produce this state is an 
etiological factor as for example retrodisplace 
ments with and without complicating inflam 
matory disease lacerated cervix with cervical 
infections menstruation and constipation 
Continuing Ward enumerates 

Traction on ligaments and supports of the 
pelvic organs pressure from fibroids cysts and 
exudates on the cervical ganglia of the sympa 
thetic nervous system in the region of the cervix 
rectum and uterosacral ligaments and on the 
roots of the sacral nerves as productive of re 
lerred backache 

I fth N 


MD r \CS Vew \oRk 

Bullard in a statistical study of 721 cases of 
backache from the service of the Woman s Hos 
pital in New \ork pointedly comments on i 5 
cases of the senes 47 of which presented ad 
herent retroversion with inflamed adnexa 20 
uncomplicated mobile retroversion 20 pro 
lapse of varying degree 9 of procidentia and 29 
complex cases not one of which complained of 
backache v 

It is noteworthy that this group of cases em 
bodies every alleged causative factor of backache 
and >et not one of the group complained of 
backache 

More significant is the item in Bullard s 
analy tical summary of his statistics which shows 
that in 15 cases out of every hundred the back 
ache persisted after otherwise successful correc 
tion of gymopathic conditions 

These quotations from the current literature 
will suffice to reveal first that the majority of 
gynopathic patients suffer from backache sec 
ond that a lesser number presenting identical 
lesions do not suffer from backache third that 
an appreciable number are not relieved of their 
backache by apparently successful corrections 
of their gynopathic disorders 

What the literature does not reveal is how the 
backache is produced m the first class what par 
ticular factor determines its absence in the second 
and finally why apparently successful corrections 
fail to relieve the third class 

The modern trend of advanced clinical pro 
cedure subjects every regional manifestation of 
disorder to a most searching analysis of its 
various phases critical inspection accurate 
localization chemical and biological aids are in 
yoked m tracing the links from cause to effect and 
yet how many gynecologists direct even a single 
glance of superficial inspection to the aching 
back of a gynopathic patient until its postopera 
live persistence impels a closer search for its 
cause? 

THE nature of GVNOPITHIC BlCkVCIIE \ND THE 
MECII \NISiI OF ITS PRODUCTION 

Primarily a gymopathic backache is essentially 
an intermittent altitudinal spastic backache 
characteristically located at the sacrolumbar 
w V LA 1 my r M I Vp I 53 
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I N October 1928 in Surgery Gynecology 
AND Obstetrics Eberbach and Pierce re 
ported a case of bilateral ureteral transplant 
for exstrophy of the bladder which operation was 
done m 1923 The technique employed was es 
sentiallj that developed by Coffey The few modi 
fications made were described in the previous 
report 
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b d 1 g tn nts 
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I c a d t h phv lan nd t 0 1 m b fo e d og 

h s cond p <nia cy w th e y s gn f e th py lit 
pbnt W tho t g mg to the q tion tod cpiy I 
wh t c es py 1 ephntis ft r ectal mplant to f the 
t rs t may be stated that xp nm tal d rat v 
spnec hwstht dgpylophtswUnt 
foUow ml t al bil t 1 u t It pi tat f th 
t rs a t d 1 ted a d th mpl t d d of th t 


is n t tncted At n t me d her co lesceac 
w s th ny cost tbaltedm sadh bloi^ 
p s e an d betw 0 75 a d 78 milL m t 
me cuiy Herco le c c wasp ctcllyafebnl F m 
th«ef t w felthato e safci mm th tifthe 
w y py 1 1 t wa ry mild 

As was stated m the previous report no definite 
conclusions can be drawn from a single case but 
it would seem that the transplantation of the 
ureters into the sigmoid is not a contra indication 
to pregnancy It would also seem that if there 
were a p>elitis present symptoms would surely 
appear during pregnancy These facts should be 
of feat importance to the gynecologist who sees 
cases of exstrophy of the bladder and incurable 
vesicovaginal ftstul® m young women who can be 
restored to society only by bilateral urcteraf trans 
plantation 
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BACKAaSC A^D EETBOVEESIOV 

Chracallv utenne retroversion as a potent 
factor in the causation of backache continues to 
dominate gj necologicat practice vvhile ya 
dcnucally this concept invokes the most contra 
dictorv etptcssions of opinion Thus jasente 
quoted b> Ward after comparing i ooo cays ol 
retroflexion with r ooo cases of anteflexion attirras 
that there is no sy-mptomatic difference to be 
noted in the two forms t r» , 

Theilhaber of Munich and Cabot of Boston 
quoted by Ward emphasize the existence 
sjmptomless uncomplicated retroversion oi the 

uterus , , 

Graves on the other hand m an anatjsisof s<» 
cases of retroversion from ah causes states 
that sacral bacl^che iv as a definite s> mplom m 
t6 per cent He concludes that there can be 
no doubt whatever of the fact that retroversion 
of the uterus does cause backache 
Operative g>Tiecolog> to date records over xoo 
detailed methods for the correction of «terme 
rctrodisplacements Every one of these rncthoas 
at the hands of its promulgator vi Ul unaoubicdi> 
convert the retroposed into an anteroposed uterus 
but notvMlhslandmg their faultless postoperative 
uterine poise a number of these patients con 
tinue to suffer from backache and some more so 
BuUard estimates that 15 per cent of the sur 
gicaliy corrected retroversions continued to suue 
from backache , 

Hurd m a recent publication stales ine 
question as to what percentage of all varieties o 
retroversion gives nse to s>mptoms "««Wap^ 
to be a difficult one to answer and could be solv^ 
only by routine pelvic etarrunation of a large 
senes of women taken at random 

In this tabulated study of i ooo patients wi 
retroversion Hurd found onlv 17 per cent u 
complained of backache and he concludes tn 
this senes fails to verify the generaUy accepted 
teaching that backache is a classical complamt i 
simple retroversion ,, 

In this series of i ooo cases representing Ue 
various types of operations in vog^e Hurd re 
ports 40 immediate anatomic failures a se^®s 
of late recurrences after an average period ot i 
months and complete symptomatic failures m 12 
per cent of the patients He mcidentaUy inter 
polates a very relevant observation with regard 
to the anatomic failures namelv that 3 ® S 

were relieved of the syTiiptoms for vvtuen mej 
were admitted regardless of the recurrence ot t e 
displacement ^ 

A most significant observ-ation for ^ yustuite 
the conjecture that the relief of backache attri 


uted to the surgical correction of uncomplicated 
mobile retroversion is a post hoc tgo propter hoc 
assumption in three filths o! the cases >*• 
would seem reasonable to contend that rartecUy 
applied pessaries would have yielded the same 

controversial crux m the problem centers 
m the question Where does normal uterine poise 

end and pathogenic retroversion begin/ 

A definite answer to this question ^ 
reached only when the dynamic factors that 
dominate tntra abdominal WP‘>S“P’’> “ 
and uterine poise m particular are more clearly 

The prevailing concept of normal uterine poise 
IS based exclusively upon purely anatomic details 
which do not reveal the mechanism mvolved m 
the mamteniince of this poise 

Uterme poise is not simply ^ “ 

hcamentary or musculofascial support There is 
not a ligament or muscle attached to the uterus 
tot dmld permanentlv resist the displacing 
force of mtra abdominal ptessute and the Mtive 
physiological expulsive power normaUy mam 

n1o';;*^Sp‘ahVo; Jxpe^^^^ a fuU t- Jeto 

:?tfevroXm‘il dt&un&red 

or disced by deflection The ligamentous and 

‘"‘l^e^U^SToKrtne po.se must ^ »n 

gSIhic relations oE the uterus oecejitam a tange 
of mobility that reaches normallv from tue 
svmphy SK to the sacral promontory In “*ancy 
Salons axis approximates the veruca! which 
gradual) descends through an xrc o 45 
To form a right angle to the plane of the pewc 

'’'Thi^d'^Spmcntal change of poise » 
to a forward ini downward rotation of the fun 
dus but to a downward and backward rotation 
of the nelvis at the sacrolumbar junction 

Cf an infant be placed on Us back and its legs 
be drawn down from their habitual attitude of 
semtflexion it will be noticed that I**® 
extension is limited by the absence of the lumbar 
curx c and pelv ic incline When gain ra the muscu 
hr development enables the infant to stand the 
erector spuiK draws the trunk upward against 
the resistance of the iliopsoas group and ligaments 
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articulation involving the lower erector spins 
and upper iliopsoas muscle segments which con 
trol the mobility of the sacrolumbar artic 
ulation 

This spasticity is a reflex protective immobiliz 
ing phenomenon analogous to that found m the 
anterior abdominal wall pathognomonic of deep 
seated irritative processes 

If a mild galvanic current be applied to the 
normal sacrolumbar musculature it induces no 
painful response the same current appbed to the 
gynopathic back intensifies the spasm and aug 
ments the pam— a test for myospasm familiar to 
neurologists 

It is not generally recOonized that normally 
the sacrolumbar articulation and its resulting 
pelvic tilt do not present a fixed but a con 
stantlj varjnng angle While the adult spine as a 
whole presents apparently fixed contours it is 
nevertheless very flexible especially in its lumbar 
segments This flexibility is due to the elastic 
resiliency of the intervertebral discs 

Dwight quoted by Whitman states The 
intervertebral discs constitute 4 1 9 per cent of tbe 
cervical a6 4 per cent of the dorsal and 44 6 per 
cent of the lumbar region w here the w idest move 
ments of the trunk are carried out Thus under 
normal conditions the sacrovertebral angle with 
Its resultant pelvic incline is subjected to constant 
adaptive variations the pelvis dipping and rising 
with every contraction of the sacrolumbar mus 
culature m automatic response to all postural and 
attitudinal demands 

These physiological contractions of the sacro 
lumbar musculature b come pathologically spas 
tic m the presence of intrapelvic disorder the 
purpose of the spasticity being a protective im 
mobilization of the pelvis at an angle posterior 
to the perpendicular line of intra abdominal pres 
sure m other words a painful spastic augmenta 
tion of the normal pelvic dip occurs which 
deflects and minimizes pressure from above 

The dynamic resultant of this deflection be 
tween the abdominal and pelvic cavities is con 
vincingly demonstrated by G H Noble who in 
a study of Intra abdominal Dy namics etc 
states Normally an intra abdominal pressure 
of 80 millimeters at the pelvic brim is reduced to 
60 millimeters at the cervi-x 40 millimeters in the 
vagina and 20 millimeters at the vulvar outlet 
In other words the force of intra abdominal 
pressure is reduced to one fourth of its imtial 
intensity by intrapelvic deflection 

The my ospasm exaggerates the lumbar curve 
narrows the lumbosacral angle rotates the 
promontory down and forward the coccyx up 


and backward on a transverse axis thus inter 
ruptmg the direct continuity between the pelvic 
and general abdominal cavities 

Omitting all further delineation of the recipro 
cal and harmonious deflections of pressure ever 
ased by the pelvic planes and pelvic floor mus 
culature the details of which are fully elaborated 
m another publication (10) it will suffice here to 
state concretely that the promontory of the 
sacrovertebral angle may be likened to a hm ed 
watershed which automatically changes its angle 
to divert pressure from abov e the hinge becomm 
spastically locked in the presence of gynopathic 
conditions 

Obviously the range of flexibility m the sacro- 
lumbar angle must be dominated by the structural 
conformation of the individual spine 

Routine examination of spinal contours will 
reveal a wide divergence m anteroposterior out 
lines and mobility which is most pronounced 
in the sacrolumbar area since the lumbar curve 
vanes in different spmes from an almost rigid 
flat vertical to a concavity borderin'^ on the lor 
dotic 

In an illuminating contribution on this subject 
Diclanson and Truslow characterize the two 
extreme anteroposterior spinal deviations from 
the normal as the kangaroo and the gorilla 
types , 

While the illustrations m Figure i are purely 
schematic they indicate first the variants in the 
individual depth of the sacrovertebral an le 
among different spmes second the dominance of 
this angle on the pelvic tilt third the influence 
of the pelvic tilt on the direction of the axis of 
the pelvic inlet The nearer the oblique axis of 
the pelvic inlet approaches the vertical the 
greater the intensity of direct intrapelvic pressure 
from above 

Such marked deviations m structural con 
formation necessarily imply a corresponding 
diversity in functional mobility and it follows as 
an obvious corollary that the wider the mobility 
range the less strain upon the lumbosacral mus 
culature in tilting the gy nopathic pelvis out of the 
vertical line of mtra abdominal pressure and 
conversely the more limited the mobility the 
greater the muscle strain with eventual spasm 
productive of pain This explains why amon 
different patients with identical gynopathic dis 
orders some suffer slight backache some severe 
and others not at all 

A trained female contortionist with gynopathic 
disorder would be less likely to suffer from sacro 
lumbar myospasm than a similarly afflicted 
seamstress 
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H a 1 ^Jos of plane o{ peKic bnm S Plane of 
ptl\i£ bnra C Vertical D Lumbosacral angle iSote 
that the depth of the lumbar cur\e D is an appro'timate 
index of the lumbosacral an^le and its resultant peUic 
incline 

In the pelvis the osseous or fixed planes ma> 
D€ designated expulsive planes inasmuch as thej 
lend to deflect the direction of pressure into line 
‘''ith the pelvic outlets The familiar action of 
these planes m parturition tnav serve as an apt 
lUustration of their dominating influence within 
the peK is 

In the same sense the musculofascial or mobile 
planes are retentive m so far as thej deflect or 
diffuse pressure in directions that tend to maintain 
the topographic stabilil> of the pelv ic organs 
According to a fundamental law in d>namics 
The direction of a given force impinging against 
^ resistant plane becomes deflected in a fixed and 
definite direction the angle of deflection being 
governed b> the angle of the resistant plane 
ft follows as a natural coroliarj that utenne poise 
IS determined b> the indmdual pelvic poise the 
long axis of the normal mobile uterus always 
coinciding w iih the axis of the plane of the pelvic 
hrim Everj degree of pelvic angulation at the 
sacrolumbar junction determines a coincident 



Fig 3 The ed^e of a rule held verticallj in contact 
With the spinous processes of (he io\ er donss! and sacral 
vertebe® spans the intervenin lumbar hollow The 
d stance in millimeters from tbe deepest point of this 
hollot to the anterior edge of the ruler presents an index 
of the lumbosacral angle with its resultant pel tc incline 
and indicates the uterine poi e nonna! to that incl ne 

angle of uterine poise through an arc ranging from 
the sjmphjsis to the sacral promoniorj hence 
as one sacrolumbar angle with its resultant pelv ic 
incline differs from another so the tnclme of the 
uterine poise must differ one from another and 
vv hat IS normal m the one is abnormal m the other 

Ever} degree of sacrovertebral angulation is 
necessarily evidenced b> a corresponding depth 
of the lumbar hollow which thus presents an 
approximate measurable index of the pehne tilt 
as a whole and incidentalh indicates the utenne 
poise normal to that angle 

To obtain this index the patient with back 
exposed assumes her natural relaxed standing 
attitude vv hile the edge of a ruler held verticallv 
m contact v\ ith the spinous processes of the lower 
dorsal and sacral vertebra: spans the intervening 
lumbar hollow (Fig 2) 

The distance m millimeters from the deepest 
point of this hollow to the anterior edge of the 
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of the hip joint bending the lumbar spine into 
Us physiological cur\e (Whitman 6) 

In other words under normal development 
the erect attitude is attained b> a forward flevure 
of the lumbar spine the peU is thus assuming an 
angle of 6o to 65 degrees with the tip of the 
coccyx on a horizontal level with the lower border 
of the symphysis pubis 

In conditions of arrested development the 
upright attitude is induced not bv flexure of the 
lumbar spine but by avicariousup ard rotationof 
the entire trunk on llie femoral joints the pelvic 
brim miint uning the infantile vertical axi 


Every stage of arrested development in the 
normal backward tilt of the pelvis must of neces 
Sity be reflected m a corresponding tilt of the 
uterus In such vertical pelves the only tenable 
position for the uterus is vertical and leaning to 
retroversion 

Concisely stated uterine poise is the resultant 
of deflected intra abdominal pressure The entire 
abdominal cavity constitutes a complex deflecting 
chamber presenting multiple planes some of 
which are fixed others mobile that deflect pres 
sure at various and varying angles to each other 
ilong fixed and definite lines 
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Vti; 2 { Ato oI plane o{ pelvic bnm B 

pelvic brim C \«rlical D Lumbosacral angle Note 
that ihe depth o{ the lumbar curv e £• is an approxmmie 
mdet of the lumbosacral angle and its resulunt pelvic 
incline 

In the peUis the osseous or fi’ced planes ma> 
be designated expulsite planes inasmuch as the> 
tend to deflect the direction oC pressure into line 
with the pelvic outlets The familiar action of 
these planes m parturition mat serte as an apt 
illustration of their dominating influence within 
the peh is 

In the same sense the musculofascial or mobile 
planes ace retentive in so far as they deflect or 
difluse pressure in directions that tend to maintain 
the topographic stabiiit> of the peUic organs 
According to a fundamental law in dynamics 
The direction of a given force impinging against 
a resistant plane becomes deflected in a fixed and 
definite direction the angle of deflection being 
governed b> the angle of the resistant plane 
it follows as a natural corollarj that utenne poise 
IS determined b> the individual pelvic poise the 
long axis of the normal mobile uterus altta>s 
coinciding with the axis of the plane of the pelvic 
hrim E\er> degree of pelvic angulation at the 
sacrolumbar junction determines a coincident 



lie i The elge of a rule held vertically m conuct 
wUhW spinous processes of the 
vertdr* spans the intervening lumbaf h£ow 
distance m millimeters f om the f 

hoUo V to the antrnor edge of the P^f 
of the lumbosacral an^Ie w ib its 
and md cates the utenne po se normal to that incline 

angle of uterine poise through an arc ranging from 
the svmphvsis to the sacral promontor> hence 
as one sacrolumbar angle v\ ith its resultant peNic 
incline differs from another so the incline of the 
uterine poise must differ one from another and 
v\ hat IS normal in the one is abnormal m the other 

Ever} degree of sacrovertebral angulation is 
necessanl} evidenced bv a corresponding depth 
of the lumbar hollow which thus presents an 
approximate measurable index of the pelvuc tut 
as a whole and incidentallv indicates the utenne 
poise normal to that angle 

To obtain this index the patient with back 
exposed assumes her natural relaxed standing 
attitude while the edge of a ruler held verUcall} 
m contact w ith the spinous processes of the lower 
dorsal and sacral vertebra; spans the intervening 
lumbar hollow (Fig 2) 

The distance in millimeters from the deepest 
point of this hollow to the anterior edge of the 
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ruler presents an index of the lumbar curve and 
incidentally the degree of lumbosacral angulation 
uith Its resultant pelvic tilt In taking this 
index it is essential that the ruler approximates a 
true vertical 

In an extensive senes of observations this lum 
bar index ranged from lo to 45 millimeters (9) 

An index of 20 millimeters marks the extreme 
mmimum compatible with normal anterior uter 
me poise From 20 millimeters down the exist 
ence of a congenital retroversion of the uterus 
maj be predicated m the majoritj of cases prior 
to Its objective venfication 
The occasional exception to this rule will on 
closer investigation reveal a kyphotic dorsal 
spine an abnormally projecting sacral promon 
tory a markedly contracted conjugate diameter 
a congenitally elongated cervix a strained and 
deceptive pose assumed bj the patient during 
the measurement or an acquired anleversion 
from co existing gynopathic conditions for it is 
only reasonable to assume that just as a normally 
poised uterus may become retroverted so a con 
genuall) retroposed uterus ma> become patho 
logically anteverted without invalidating the 
significance of the lumbar index 
In the infant a flat lumbar hollow is normal 
m the adult it presents an arrested development 
and denotes a vertical pelvis In these vertical 
pelves the uterus necessaril> assumes a poise 
leaning to retroversion and any procedure which 
converts such a retroposition into an anteropo«i 
tion converts a compensated into a decom 
pensated equilibrium among the pelvic contents 
An uncomplicated mobile retroversion can not 
cause backache any more than an uncomplicated 
mobile anteversion both phases of uterine poise 
being individuall> normal to their respective tj-pc 
of lumbosacral conformation 
This class of patients presents not onl> a shal 
low or flat lumbar curve but the general skeletal 
contours tjpical of the visceroptotic habitus in 
which backache is caused not by their uncom 
plicated mobile retroposed uterus but by the 
continuous atUtudinal strain induced through 
constant automatic efforts to maintaui an un 
stable poise within the Imes of gravity (Tru 
slow 3) 

These congenital retropositions offer the most 
legitimate field for relief b> correctI> applied 
pessarj and abdominal supports 
pj*namicall> related to this class are the back 
aches induced bj the lordotic attitude necessanlj 
hj patients with pendulous abdomen 
and those subject to the constant static oscillation 
due to the use of excessively high heeled footgear 


It would appear superfluous to enumerate for 
the sake of differential completeness all of the well 
recognized orthopedic neurogenic toxic and 
other extragynetic conditions productive of sacro- 
lumbar pam an> of which mav enter the problem 
in the given case as the sole or complicating 
etiological factor 

SUMMARY 

Gynopathic backache is a spastic backache the 
gynopathic factor being one among many causes 
of mjospastic pam m the lumbosacral area 
This form of myospasm is a protectiv e phenom 
cnon analogous to that observed in other mus 
cular areas over deep seated irritative lesions 
It protects the inflamed pelvic viscera by 
tilting the pelvis out of the direct line of intra 
abdominal pressure 

A normal range of mobility at the sacrolumbar 
articulation responds to this protective demand 
without undue muscle strain and hence without 
pun 

On the other hand any structural or functional 
limitation of the essential mobility range in the 
sacrolumbar joint induces muscle strain mam 
fest^ by spasticity and pam 
The relative decree of restriction m lumbo 
sacral mobility will determine the intensity of 
the muscle strain and its resulting pam 
The conformation of the sacrolumbar angle 
determines the angle of uterine poise The term 
normal uterine poise is purely relative 
The poise of the uterus is normal when its Ion 
axis coincides w’lih the axis of the plane of the 
pelvic inlet 

As this axis vanes with the angle of the in 
dividual sacrolumbar junction so the uterus 
presents its coincident variation m poise ranging 
from the symphysis to the sacral promontory A 
uterus in this poise does not cause backache ana 
its surgical anteversion does not cure backache 
The depth of the lumbar hollow offers an 
approximate index of the sacrolumbar angulation 
and its incident uterine poise 

A mobile retroversion at an angle not com 
cident with the axis of the plane of the pelvic 
inlet presents a pathological displacement in 
which not the displacement as such but the cause 
of the displacement is the cause of the backache 
Finally Mills m an exhaustive orthodiagraphic 
study of Bodily Habitus in Relation to Visceral 
Form Position Tonus and Mobility concludes 
that Certain types of physique are associated 
with definite types of visceral topography 

All these types are adaptively compatible witn 
normal function and comfort 
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This dictum applies \Mth equal validity to un 
complicated mobile retroversion m relation to 
gjnopathic backache 
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A SURGICAL APPROACH FOR THE REMOVAL OF CERTAIN 
PINEAL TUMORS 

Report of a C\se 

WILLUJir ^\^^\\GLNEN MD Rociifstfr New\ork 

FmhDpatmtISgrtliU tyf Rocfc t School I M di d D I try 


T he sum total o{ medical literature pertain 
mg to the surgical treatment of pineal gland 
tumors IS extreme!) small The reasons are 
obvious In the first place tumors of this gland 
are relatively uncommon In the dime of Dr 
Cushing there were m 1925 records of 12 
histologically verified cases or approximately 1 
per cent of the total number Only 81 well 
described cases have been found m the literature 
\ery few of these cases were ever treated surgi 
callv Then too the incentive to report surgical 
measures taken for the removal of any tumor if 
unsuccessful is not great 
In 1913 Rorschah reported an attempted ex 
tirpation through the posterior fossa with a 
fatalitv In 1914 Pussep attempted an exiirpa 
tion b\ an approach above the cerebellum divid 
mg the right lateral sinus and the tentorium The 
attempt also was unsuccessful In 1921 Dandy 
reported the exposure of 3 tumors localired by 
V entnculography in the region of the pineal gland 
through an approach whereby he relraclM the 
nght hemisphere laterally divided the posterior 
portion of the corpus callosum and entered the 
third xentricle from above One of these tumors 
exposed proved to be an infiltrating ghoma of the 
cerebellum and no attempt was made to remove 
U The second proved to be an encapsulated 
tubercle of pineal gland This was removed 
i» toto The patient survived 8 months The 
cause of death was supposed to have been other 
tubercles in the brain The third patient died 
some 48 hours after an operation at which the 
tumor was removed tn ioto The tumor in this 
instance was a true pinealomT 
Far more frequent than the radical removal of 
these tumors have been simple palliative measures 
directed toward the relief of symptoms of an 
internal hydrocephalus Such measures have con 
sisted of simple subtemporal decompressions or 
attempted fistula formations between the third 
ventricle and the subarachnoid space at some 
point This last procedure is wortUess inasmuch 
as the fluid drains into the subdural spaces 
where absorption is almost ml The fistulae soon 
close A simple right subtemporal decompression 
supplemented by vigorous deep therapy radiation 


may hold the growth of some small pineal tumors 
m check for a number of years A few patients 
have lived for several years with a decompression 
only However most of the patients with pineal 
tumors relatively soon reach a stage where the 
cerebrospinal fluid block becomes complete in 
spite of a decompression and radiation and some 
form of extirpation mav well be considered It is 
believed that a rational and feasible approach to 
most of these tumors is through the dilated right 
lateral ventricle Such was the approach in the 
following case 
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Hospital 1 e a mass projecting into the shadow of the air 
filled third \entncle The size of the mass seemed about i 
centimeter larger m diameter than on previous venlncuto 
gram films There was no difference in the fluid removed 
from the tv\o \entncles The cell count serology and 
chemistry in each was normal 
Operation— jirst stage On March 13 a right paneto 
occipital bone flap was turned down under novocain and 
ether an'esthesia The ventricles were tapped daily to re 
lieve svmptoms of intracranial pressure 
Operation — second stage On March ao 1930 under local 
and ether anesthesia the wound was reopened Inspection 
of the cortex revealed nothing of note except flattened con 
volutions A reversed L shaped incision 6 to 7 centimeters 
long was made m the cortex extending from the posterior 
end of the superior temporal lobe gyrus upward and slightly 
backward ending at the lobulus panetalis supenona (Fig i) 
With the aid of the electrocautery the incision was earned 
downward into the ventricle without difficulty The point 
of entering the v entncle was at the juncture of the temporal 
and occipital horns with the lateral ventricle (Fig 2) Wet 
cotton pled ets were placed in the opening of the ventricles 
to prevent blood or tumor dfbiis gravitating into them A 
cotton pledget was placed over the exposed choroid plexus 
to prevent injury This proved to have been ill advised as 
considerable bleeding was encountered m separatin the 
cotton from the meshes of the plexus at the end of the 
operation A distinct bluish bulge was to be made out in 
the depth of the wound This was covered by the much 
th nned out medial wall of the lateral venincle and was 
easily divided and removed with the electrocauter> The 
third ventricle was opened anterior to the tumor The 
tumor lay between and above the large dilated \en» 
vorticose (Fig 3) It proved to be about 3 to 3 s centi 
meters in diameter was grayish red m color soft smoothm 
outline and apparently not actually invading brain tissue 
at any point seen Seedin of the tumor in the lateral or 
third ventricle was not to be made out At its base how 
^er It was adherent to the tnbutanes of the vein of Galen 
The surface of the tumor exposed was coagulated w ih the 
electrocautery and the desiccated portion removed with 
^liable ron eurs and with the help of a suction apparatus 
By repcatin this process several limes the tumor was 
entirely removed except for a small bit adherent to the 
large adjoining vems This was left inasmuch as the danger 
of uticontroUable bleeding from them was considerable The 
wound was left perfectly dry and was closed without 
drainage 

Postopt olire co rse The patient d d well immediately 
folio ving operation except for a persistent Biot type of 
respiration which persisted for some 24 to 36 hours and a 
weakness of the left s de Some 48 hours after operation she 
became semicomatose and the wound was opened enough to 
insert a drain into the inasion in the cortex The patient s 
condition improved rapidly with the evacuation of blood 
tin cd cerebrospinal fluid and a small amount of tissue 
debns Within 12 hours she was again conscious The 
dram was removed in 48 hours The temperature following 
operation was elevated to 39-40 degrees C for 5 to 6 days 
and then fell to normal A left sided weakness cleared up m 
about I week and strength on the two sides has remained 
normal up to date \ left homonymous hemianopsia was 
noted before d scharge from the hosp lal and has persisted 
The decompression has remained very soft or at times sunk 
en in The discs are flat and show only moderate secondary 
atrophj Deep reflexes are equal on the two sides and 
hype acti e The e is a sbght hypo®slhcsia to pm pnek 
over the left side and from time totimeanaslcreognosison 
the left for test objects This however is not enough to 
interfere with using the hand for ordinary housework 



Fi<' 1 Reconstructed drawing to show site and extent of 
incision m cortex — right side 

There has not been any postoperative diabetes insipidus 
Sleep disorders have been irregular and insomnia rather 
than somnolence has been the complaint Menses were 
absent for some 5 to 6 months after ope ation but have 
returned to normal A basal melabobsm leadin x month 
after operation was -2© 

From a mental point of icw she has been somewhat 
slower in retu rung to normal than anticipated In 
continence of unne and farces w ere irre ularly pre ent for 2 
to 3 weeks after operation U here formerlv she had been a 
veiy active almost hypomamc type of individual she has 
hadapenodof 2 to 3 months of moderate depression This 
however has largeli cleared up ilemory is good for re 
mote events but on occasion moderately impai ed for 
details of every day happenings Ability to concentrate 
calculate and plan are moderately good She is able to do 
a good part of the housework for the family of six people 
and in general the patient seems to her family and iiicnds 
as mentally competent and an average normal 

Two deep therapy \ ray treatments have been given 
following operation inasmuch as a small fragment of tumor 
IS known to have been left attached to large veins near its 
point of attachment 

Patholog cal examtnafton The fragments of tumor were 
placed m Zenker s fixer and stained with hematoxylin and 
eosin and Mallory s phospholungstic acid hematoxylin 
stain Other fragments were placed in a 10 per cent solu 
l on of fonnaldehyde None of the fragments desiccated b> 
the electrocautery were saved Sections were stained with 
lHalloo^s phosphotungstic acid hematoxylin stain The 
tumo proved to be of the spong oblastic type Cells were 
grouped together m clusters and cords with strands of 
del cate connective tissue running between them support 
mg thui walled veins and cap iLnes The cells have a 
heavily staimng round nucleus and a fairly abundant pale 
staining granular cytoplasm. Mitoses are not seen 

The surgical approach for removal of tumors of 
the pineal gland through the right lateral ventricle 
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I ig 4 Frontal section to sho v relationship of tumor to corpus callosum and also 
lateral \entricles 


IS believed to be the logical one for most pineal 
gland tumors without much doubt it is the least 
vascular route The onl> vessels of consequence 
that must he ligated before the tumor is exposed 
are the cortical veins which should offer little 
difficult) The tributaries of the great vein of 
Galen about the tumor can be more easily seen 
and dealt with in an approach from the side 
inasmuch as such an approach is directly down on 
them Remov al of the tumor tu toto is probabl> in 
most instances impractical and inadvisable since 
It ma) be more safely rongeured awa> or aspirated 
after being desiccated with the electrocauterj 
The amount of injurj to brain tissue from an 
incision of the cortex can be no greater than the 
softening resulting from ligation of veins entering 
the lateral sinus which must be done m exposing 
the third ventricle through the corpus callosum 
An approach to the region of the third ventricle 
b> dividing one lateral sinus and splitting the 
tentorium of the cerebellum has little to commend 
It The approach is directl) through man> of the 
large engorged tributaries of the vein of Calen 
which are difficult to ligate or control and maj 
lead to still greater h> drocephalus and large areas 
of cerebral softening if ligated 
The contention that the majority of pineal 
tumors tend to grow posteriori) rather than 
anteriorlj m the inferior colliculi is not borne out 
b) a review of the collected cases and can not be 
used as an argument for approaching these tumors 


from the posterior fossa or through a divided 
tentorium Eightv one case records have been 
found m the literature of pineal tumors the loca 
tion and /imitations of which were given exact/v 
Sext) two of these tumors did not extend be)ond 
the limits of the third ventricle Seeding 



Fig S Postoperative photograph to show site ol crani 
otomy incision and former decompression w ound 
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SYPHILIS or THE INTESTINE 

JAIME Dr L\ Gl MD Prestov Cub\ 


t t.Jl- IL 

I N discussing sj'phihs of the stomach Hartwell 
has stated that a clear cut distinction must 
be made betw een lesions of this organ caused 
by the spirichxta pallida and lesions which arise 
from other causes m a person su6fenng from si’phi 
lis The first is a true syphilitic lesion of the stom 
ach the latter is not and must not be confused 
inth the first 

In the present discussion the term syphilis of 
the stomach is used to indicate a lesion which 
shows pathological changes similar to those m 
other tissues caused by the luetic virus This 
detimtion in our opinion applies not only to 
syphilis of the stomach but to s^hilis of the mtes 
tine as well and represents the scientific conception 
of syphilitic lesions of the gastro intestinal tract 
Syphilis of the intesbne was first descnbed b> 
Monteggia of Milan m 1794 and later by Cullener 
In 1854 ^^arstat in 1913 and Gaucher in 1916 
have written extensive articles on congenital m 
testmal syphilis while Ceraulo Campana and 
Schmidt have also written on svphiUtic lesions of 
the intestines, both on congenital and acquired 
forms The different phases of the disease have 
been thoroughly discussed and illustrated with 
Case reports in these articles from the slight en 
tentic manifestation to the less frequent obstruc 
five lesions associated with encircling ulcers and 
the tendency to stricture formation 
Oberndorfer states that the gastro intestinal 
tract 15 infrequently the seat of syphilitic lesions 
tisually gummatous neoplasms 
Brown and Gaither believe that congenital 
forms of intestinal syphilis obviously occur in 
early childhood w^le syphilitic intestinal lesions 
of acquired syphilis are tertiary and late manifes 
tations of the disease 

McCallum says tertiary lesions of the small 
intestine are usually localized in the jejunum or 
the upper ileum where they appear as flat eleva 
tions of the character of a syphilitic granulation 
tissue involving submucosa and mucosa ilulti 
pie ulcers are found which extend in the form of 
rings around the gut and which in healmg may 
produce strictures He cites a remarkable ex 
sniple in the Pathological Museum of Colombia 
Universitj but says the condition must be verj 
rare 

Fraenkel according to WUe states that he has 
found onl> 3 cases of intestinal syphilis in 19 000 


mpa y Hosy 1 1 

postmortem examinations He says that m his 5 
years experience with luetic patients he has seen 
no such cases and adds that the jejunum is the 
more frequent seat of the lesion than any other 
portion of the intestinal tract 
Sparznan remarks that syphilis of the gastro 
intestinal tract has no characteristic feature un 
less probably nocturnal exacerbations and calls 
our attention to the comparative frequency in 
which cases of supposed malignant disease of the 
digestive tract have improved under anti luetic 


There are no gross characteristics although 
Gutmann m reporting a case of multiple ulcers of 
small intestines of s> phihtic origin describes them 
as circular entirely enclosing the lumen of the 
bowel with flat basis sharp edges and somewhat 
imdermined Rieder as quoted by Gutmann 
gives the following characteristics 

j "nie lesions may be situated in any part of 
the small intestine but are especially frequent in 
the jejunum 

2 The lesions may be multiple or m eparate 
groups 

3 The lesions have a tendency to encircle the 
lumen of the bowel 

4 The lesions may cause steno'sis 

5 The lesions show uniform consistency 

6 The lesions have nothing to do w ith the pn 
mary ulceration but are a new tissue formation 
which attacks all the intestinal layers locabzmg 
at any early stage around the blood vessels 

Microscopically the prmapal charactensUcs 
are round cell infiltration with epithelioid cells 
and occasional giant cells The blood vessels show 
endarteritis and endophlebitis obliterans some 
time being completely occluded and there is a 
penvdscular infiltration Mibary gummata are 
often seen 

The diagnosis of syphilis of the small mtestme 
IS obviously verv difficult as the symptoms are 
not charactensUc but vary with the ty’pe and lo 
cation of the lesion Also as already stated m 
testinal symptoms in a person suffenng from 
syphilis do not invariably mean that he has a 
luetic lesion of the small intestine Perhaps the 
most important point to bear in mmd in consider 
ing a diagnosis of intestinal syphilis is that ob 
strucUve symptoms m patients past middle life do 
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in the wall of the ventricles m some instances 
had given rise to multiple tumors Fifteen ex 
tended both into the third v entncle and posterior 
Iv into the Sylv lan iqueduct and the region of the 
superior vermis of the cerebellum Four were 
entirel) outside of the limits of the third ventricle 
either in the posterior fossa or m embedded brain 


The procedure of choice in dealing with tumors 
of the pineal gland would seem to be first to per 
form a ri^ht subtemporal decompression This 
should be followed bv intensive deep therapy 
\ ra> or radium radiation until the combination 


of these measures no longer seem adequate to 
alleviate pressure symptoms At this time an 
attempt at extirpation of the tumor might w ell be 
made An approach of election would seem to be 
one through the dilated right lateral v entncle 

A case is reported of a successful extirpation of 
a pineal gland tumor (spongioblastic type) b> thi 
means in a 34 > ear old woman She has remained 
entirely free from symptoms of hydrocephalus for 
t5 months following operation 

Next — I wish t exp s my th nk to D H fy 
C hi e wh tmdly efe d th p t nt t th cl m 10 
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1 1 5 Many giant cells under high power They ap 
pear in the submucosa of Figures 1 and 2 


palpated The other organs were negative The leucocyte 
count was 2^ 000 polymorphonuclears 75 per cent Urine 
was posit \e for biie and showed a sli ht trace of albumin 
The patient who was on the medical service showed 
gradual improvement under treatment I sa v him for the 
hrst time on July 25 1927 a month and 1 1 days after ad 
mission when based on the history the prov istonal diag 
nosi of cholcl Ihiasis was made and operation advised 
Operation Spinal anasthesia was used and the abdo 
men was opened through a Judd obliaue incision The 
stomach and duodenum were found to be negative The 
gall bladder was sli htly distended somewhat thicker than 
normal could be emptied easily on pressure and showed 
no stones The cystic and common duct were negative 
The head of the pancreas w as definitely enlarged markedly 
mdurated and was encroaching upon ducts and duodenum 
The diagnosis m our opinion lay between a chronic pan 
creatitis and a malignant condition and a section ot the 
tumor was excised for pathological examination The abdo 
men was closed without drama e and the patient was kept 
in the hosp tal until August 12 when he was discharged 
free of jaundice and feel ng much improved The diagnosis 
of Ur Mallory then was chronic pancreatitis 
The oatient was readmitted to the hospital June it 
1928 almost a year after his first admission with the foi 
lowing history 

From January of this year he began to suffer from gastro 
intestinal disturbances more or less similar to those exper 
enced a year ago but with the outstanding symptom of 
marked feeling of fullness in the stomach even after a small 
intake of tood He also notKed a dull more or less con 
stant pain in the ep gastr um with colic like exacerbations 
which were only relieved by onuting self induced in many 
wcasions During the 5 days previous to admission be had 
become so weak that he had to be brought to the hospital 
by his attend ng physician The vomitus had never 
sboi n any blood but was always bile stained 
Physical ex n n I an at tlus time showed a poorly nour 
ished anamic markedly dehydrated adult male No signs 
of jaund ce were p esent Hea t sounds were d stinct but 
rapid Lungs we e negative Thepulserate was 120 respi 
ta^n 22 temperature 98 degrees F 
The mcis on of previous operation was soundly healed 
^0 signs of hernia were present The abdomen was sbgbtly 
distended Pa n and tenderness could be elicited by ptes 



Fig 6 A similar lesion in another blood vessel \ large 
giant cell present 


sure over epigastric re ion The stomach area was tym 
panitic 

In view of the critical condition of the patient no further 
diagnostic procedure was tried and with the history ob 
tamed a provisional diagnosis of upper intestinal obstruc 
tion with dilatation of the stomach was made and the pa 
ticnt treated as follows The stomach was thoroughly 
washed out with solution of sodium bicarbonate It showed 
marked bile reienlion and very few particles of food 

One thousand cubic cent meters of 5 per cent saline glu 
cose solution was given intravenously and i 000 cubic 
centimeters of the same solution by hypodermoclys s 
Murphy dnp was instituted w th 10 per cent glucose saline 
solution Nothingwasgivenbymouth On August 16 and 
17 the same treatment was given the patient showing 
marked improvement 

On August 18 X raypictures were taken and the follow 
mg was the radiologist s eport 

Stomach markedly dilated showing pract cally com 
ptete retention bandiahoursafterbarmmmeal Obstruc 
lion apparently p esent at duodenojejunal angle 



Fi^ 7 Another lesion within a blood vessel showing 
several giant cells and no fibnn 
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F t S ct n of much th ck d j j m showi g 
p Rc I d d p I t and in th right h U 
lag don small gumma 

not necessan!> mean cancer m spite of a repeated 
negative Wassermann From the surgical stand 
point I am going to quote from Riggs who has 
summarized the subject ver> satisfactorily 

In considering the field of surgery m syphilis 
of the intestinal tract one appreciates Wilmoth s 
classification according to symptoms the order of 
which I am taking the libert> to reverse believing 
that bj so doing the order of clinical frequcnc> is 
best represented 

1 Those with nausea vomiting anddiarrhcea 

2 Those with definite digestive disturbances 
associated with pain and distress 

3 TTiose indicating ulcer or stenosis 

4 Those simulating carcmomi with palpable 
tumor 

It IS evident that surgerv is rarel> if ever neces 
sar> or justifiable in the first group but that with 



Fg F m a other sect n ho in p t ( s m 1 
d t h gh povi B eath th m co » 

g t U d still 1 we d wn the upp r part f the la 
gumma 


each succeeding group its opportunities for good 
increase especially if coordinated with correct 
diagnosis and proper treatment 


C\SE REPORT 

J \ n C b 38 years of b b rby cc p ti 
wa first adm tied t th h spiUl Jun 4 9 7 ^th# 

history I g t 0-1 lest 1 d tu b ces Kara t r d by 

flatule e ad slip U These ympt ms 

had ^en p e t f r the p t mo th b c m grad lly 

w e until 7 d y p 1 s t dm whe h w s 

12 d by an e cnic t g p n r Ih p g tnc r 
d l g to b ck d ght sho Id r nd a oc ted with 
n d omiting J u d ce p ntu a d cl y to Is 

f 11 « d th tlack Th f m ly m tory «as ej t 

Phy cal m n 1 0 h wed fai ly ell o el p a 
adult ma! p ly noun h d w th co j ct nd k n 
d eply ) d d ma ked t dem a d g dity p s 
e 0 th ht noer q d a t wh m 0 Id be 
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RE-ESTABLISHING THE FLOW OF BILE INTO THE 
INTESTINAL TR VCT 
EDMUND HORGW MD M Sc E- \ C S Maskiscton 


I N 1881 the same >ear that Billroth made the 
first resection of the p> lorus his former pupil 
von Winiuarter completed the last stage of 
an operation to re establish the flow of bile into 
the intestinal tract after its normal course had 
been stopped bj an obstruction m the common 
bile duct 

Since von Winiwarters da> a wide varielj of 
conditions which have prevented the flow of bile 
into the intestine has been observed and recorded 
Some of these recorded conditions are congenital 
atresia of a bile duct malignant stricture cica 
tncial contraction and stricture of a bile duct fol 
lowing healing in obliterative cholangitis simple 
ulcer gall stone ulceration or damage done to a 
duct wall b) a rubber drainage tube obstruction 
of a bile duct caused b> a stone or an intnnsic 
tumor obstruction produced b} pressure on a bile 
duct from an extnnsic tumor an inflammator> 
swelling of a neighboring structure or adhesions 
traumatic perforation or rupture and operative 
trauma such as the accidental division or resection 
of a bile duct the ligation or the crushing of a 
duct or the excision of a bit of the duct wall 
Many operative methods have been devised to 
re-establish the flow of bile into the intestine when 
Us natural flow has been arrested bv one of these 
conditions Von Winiwarter in r88r performed 
a cholecjsto enterostom> He found when oper 
aling upon a patient that an obstruction in the 
common bile duct had blocked the normal passage 
of bile After several attempts he succeeded in 
forming an anastomosis between the gall bladder 
and the jejunum Ten >ears later in 1801 
Sprengel made the first report of a communication 
established between a bile duct and the intestine 
Sprengel in an operation to relieve a patient of 
gall stone colic removed the gall bladder and 
crushed a stone which had lodged at the portal 
fissure Bile immediatel} distended the common 
bile duct and began seeping through the newl> 
sectioned stump of the c>stic duct To avoid the 
possibility of an external biliary fistula forming 
Sprengel made an incision in the wall of the com 
mon bile duct which he sutured to an inasion in 
the duodenum Bile flowed into the intestine 
Riedel in 1888 performed the same operation of 
direct lateral choledochoduodenostomy but be 
did not report it until 1892 The earliest recorded 
case of direct hepaticoduodenostomy was per 


formed by W J Mayo m 1904 and reported by 
him m 1905 WTien he found the lumen of a 
common bile duct entirely obliterated he divided 
the hepatic duct above the obliteration and im 
planted the stump of the bile duct into an incision 
m the duodenum This method of delivering the 
bile into the intestine proved most satisfactorv 
The patient on whom the operation was per 
formed lived in good health for manv vears 
W J Mayo has perfected the technique of the 
hepaticoduodenostomv and used it many times 
w ith successful results It has become the method 
most frequentlv and satisfactorily eraploved In 
1905 the same year that W J May o reported his 
hepaticoduodenostomy Kehr (4) in his book 
Technik der Gallenstemoperationen recorded a 
case in which he had performed the same opera 
tion in 1902 In 1909 and again in 1912 Sullivan 
published the results of his expenments on dogs 
which proved the po sibility of epithehzation 
taking place along a canal formed over a rubber 
drainage tube when the tube bridged a gap be 
tween the severed end of a bile duct and an open 
mg in the duodenum and when the exposed 
portion of the tube was covered over with omen 
turn Sullivans work established the indirect 
method of union in bile duct surgery 
The direct end to end anastomosis of a divided 
bile duct was first performed by Doyen in 1892 
After he had torn a common bile duct transv ersely 
when rcmovTng a large stone Doyen united the 
twoendsof the bile duct by circular suture around 
a short length of rubber drainage tube Doyen s 
patient died of hepatic insufficiency a few hours 
after the operation This was before healing 
could take place and before the end result of such 
an anastomosis could be noted The direct end 
to end anastomosis has since been used succe^ss 
fully in numerous instances the anastomosis 
usually being made over a rubber cathi-ter or a 
rubber T tube An indirect end to end anastomo 
SIS was made by Verhoogen in 1907 In order to 
remove a tumor he excised a portion of the hepatic 
and common bile ducts As the patient s con 
dition demanded a quick completion of the 
operation Verhoogen made a communication 
between the bile duct ends by means of a rubber 
drainage tube He reported his patient well 3 
months after the operation Indirect end to-end 
anastomosis of a bile duct has occasionally been 
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SUMMARY 

A case is reported of sypfiifitic ulcer of the small 
intestine The diagnosis was confirmed hislo 
pathologicallj by Dr F B Mallory There svas 
m addition a c>st of the pancreas and cholelithia 
sis Surgical treatment resulted in complete 
recovery 

Syphilis of the small intestine is a rare condi 
tion Fraenkel found 3 cases in 19 000 autopsies 
Chian found 8 cases of gastro intestinal s>philis 
in 243 syphilitic corpses Mallory has seen 2 cases 
in his life time AIcCallum cites a remarkable 


example in the Pathological Museum of Colom 
biaUmversity butsa>s the condition must be 
\ery rare 
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II The end to end anastomosis of a divided 

bile duct 

a Direct anastomosis of a divided bile duct 
b Indirect anastomosis of a divided bile 
duct 

III The implantation of a biliarj fistula into the 

alimentary tract 

a Direct implantation of a biliary fistula 
b Indirect implantation of a biliary fistula 

IV The establishment of a direct communication 

between the parenchyma of the liver and 
the alimentary tract (hepatocholangio 
enterostomy) 

V The plastic reconstruction of a portion of the 
biliary tract 

a Plastic reconstruction with the use of a 
pedicle flap or of a transplanted graft 
b Plastic reconstruction without the use of a 
pedicle flap or of a transplanted graft 
VI The dilatation of a strictured fade duct 
An exhaustive review of the recorded cases m 
which operation was made to re establish the 
flow of bile indicates that the prmaplcs which 
have been definitely established are that the re 
constructed tract must become lined with 
epithelium and that it must not contract later 
to form a stricture These essentials are best 
obtained by a simple muco mucous union of the 
biliary tract with the gastro intestinal tract 
Such a union was made m the hepaticoduo 
denostomy performed by W J Mayo in 1904 and 
used by him many times since In his writmgs be 
has stressed the importance of the muco mucous 
union 

The one operation in which a union of the mu 
cous membranes has m many instances failed has 
been in a direct end to end anastomosis of a com 
mon bile duct These failures have not resulted 
from the muco mucous union which was made 
but from too much tension bemg exerted on 
the tissues when the sutures were pulled tightly 
in order to approximate the ends of the bile 
duct No doubt in these cases so large a seg 
ment of the duct was removed that an end to end 
anastomosis should not have been attempted In 
some cases in w hich an end to end anastomosis 
has failed a hepaticoduodenostomy has later 
brought successful results The reason for the 
success of a hepaticoduodenostomy is that the 
duodenum can usuallv be mobilized and united 
to the stump of the hepatic duct without ten 
Sion In numerous instances in which the duo 
denum could not be sufficiently mobilized the 
Union has been made with the stomach because 
of Us close anatomical relation with the hepa 
tic duct 



Fig r The L shaped rubber catheter for drainin the 
bile ducts The short fenestrated portion of the tube is 
desi'Tied to lie within the bile duct TTie eje at the elbow 
and the one at the tip of the catheter pro\jde a means of 
intermf drama e of bile vhen the lumen of the bile duct is 
unobstructed The four lateral ejes insure external dram 
age if the bile duct becomes obstructed 

The lumen of the reconstructed tract must in 
most instances be kept open by a rubber drainage 
tube or by some other device until union and the 
cpithclization of the canal has taken place The 
use of a small segment of a rubber drainage tube 
or catheter w hich is cov ered ov er and allow ed to 
remain m the bile duct is not advisable If iC is 
not passed from the duct it w ill become encrusted 
with bile salts and obstruct the lumen of the duct 
or It wiU disintegrate and the small particles of 
rubber will become nuclei for stones which will 
eventually obstruct the duct Ihere is one word 
of caution that should be kept in mmd if a T tube 
15 used for this purpose that is it must be left m 
position for months as Judd has suggested Its 
too early removal has sometimes torn the bile duct 
and the healing of the tear has resulted m the 
formation of a stricture In cases in which a re 
movable drainage tube is desirable I advise the 
use of a removable L-shaped rubber catheter 

The L shaped catheter is of flexible rubber 
molded with inches of the tip bent at a right 
angle Sizes 16 and t 8 Fr are the ones most 
generally used To p^ov^de adequate internal and 
external drainage of bile the catheter is made with 
SIX eyes m its short portion which is designed to 
he within the bile duct With an ey e placed at the 
right angle bend and another at the tip bile can 
flow through freely so that internal drainage can 
take place when the lumen of the bile duct is un 
obstructed Four additional lateral eyes m the 
short portion of the tube insure external drainage 
if the lumen of the bile duct be obstructed This 
L-shaped catheter can be used for drainage follow 
mg choledochotomy dilatation of a stricture of a 
bile duct longitudinal incision and reconstruction 
of a bile duct and end to end anastomosis The 
L-shaped catheter can be so securely fastened in a 
bile duct that drainage can be maintained for 
many weeks if desired A chromic catgut suture 
is used to close the bile duct opemng tightly about 
the tube The suture is then knotted and the 
ends wrapped round the stem of the tube To 
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emplo>ed by others but not always with good 
results 

The earliest attempt to implant a biliary fistula 
into the gastro intestinal tract was undoubtedly 
made by Czern> (Merk 8)iniS98 Heattempted 
to reliev c a patient of biliary obstruction caused by 
a carcinoma of the common bile duct near the 
papilla Implantation of the fistula did not re 
store the flow of bile as there was an obstructing 
metastasis m the hepatic duct E\en though the 
implanted fistula did not in this instance delner 
bile into the intestine Czerny conceived both the 
idea of implanting a biliary fistula and the 
technique for carrjing out such a procedure 
Williams m 1913 was the first one m America to 
implant a biliary fistula into the intestine His 
operation which gave entirely successful results 
was reported in 1923 by Lahey who at the same 
time reported an implantation which he himself 
had made No large series of operations by this 
method has been reported Walters m a personal 
rommumcation stated that he has implanted a 
biliary fistula into the stomach or intestine in $ 
different cases In 4 of the s cases the functional 
results were good 

In a few cases when no other procedure was 
practicable a hepatocholangioenterostomy has 
been made by inasmg the liver and the intestine 
and anastomosing the tw 0 openings m order to get 
a direct flow of bile from the liver into the m 
testine K.ehr used this method in 1904 \^en 
he found the extrahepatic biliary tract indurated 
and Its lumen obliterated he cut an elliptically 
shaped piece 6 centimeters long and 3 centimeters 
broad out of the h\er and deepened the hole with 
a cautery He then anastomosed the edges of this 
openmg to an opening made in the duodenum 
Thisprocedure was done w ith the idea of making a 
fistulous communication between the liver and 
the duodenum in order to have a channel for con 
\ eying the bile Only 4 cases have been recorded 
m which bile flowed into the intestine following a 
hepatocholangioenterostomy In each case the 
lumen of the bile ducts was considered to be 
obliterated But in at least 3 of these cases there 
is a question of doubt as to whether the re 
establishment of the flow of bile was due to the 
functiomng of the fistulous conunumcaUon be 
tween the liver and the intestine or whether it was 
due to a re opemng of the lumen of the bile ducts 

\ on Stubenrauch m 1906 repotted a plastic 
operation on the biliary tract m which recon 
struction was accomphshed by means of a pedicle 
flap He formed a canal for the bile to flow mto 
the gastro-mtestmal tract by cutting a flap 6 
centimeters long and 2 centimeters wide from the 


wall of the stomach turning it backward 180 
degrees and suturing its end to an opening in the 
gall bladder The new canal was functioning 6 
months after the operation when the case was 
reported A pedicle flap cut from the gastnc or 
duodenal wall or formed from the atrophied gall 
bladder or cystic duct has been used m a few 
cases either to repair a defect in a bile duct wall or 
to reconstruct the hepatic duct m order to make a 
hepaticoduodenostomy Moymhan in 1904 per 
formed the earliest reported plastic operation on a 
bile duct made without the use of a pedicle flap 
He incised a stnetured bile duct longitudinally 
and sutured it transversely to enlarge its lumen 
TTie patient was well 4 years after the operation 
In the few reported ca es of longitudinal inasion 
and transverse suture the functional results have 
been excellent Longitudinal incision and recon 
struction over a rubber drainage tube is a method 
of plastic reconstruction which has been used in a 
considerable number of cases but rarely with 
permanently good results By this method a 
stnetured tile duct is incised longitudinally to 
enlarge its lumen a rubber drainage tube is placed 
in the bile duct to maintain the increased caliber 
of the duct and healing takes place across the 
gaping or partially sutured edges of the incision 
Lejars performed an operation of this kind in 
J908 While the immediate result w as satisfactory 
symptoms of obstructive jaundice later developed 
which necessitated a subsequent operation 

A stnetured bile duct has m some cases be« 
dilated sufficiently to re establish the flow of bile 

Patkes in 1885 dilated a stnetured common bile 

duct by means of a steel sound which he mtro 
duced through a fistulous opening m the gall 
bladder Kehr (\ olkmar 17) m 1908 succeeded 
in dilating a contracted portion of a common bile 
duct bv means of a laminaria tent The followin 
year in another case he (Eichmeyer 2) used a 
pair of dressing forceps to dilate a stricture in a 
common bile duct Since then forceps have been 
employed for strictures m vanous parts 0* 
common bile duct including that portion wmch 
passes through the head of the pancreas They 
have also been used to dilate strictures of the 
sphmeter of Oddi 

There are many different adaptations of these 
operations In general however all the methods 
•which have been used to reestablish the con 
tinuity of the biliary tract with the intestinal 
tract can be grouped as follows 

I The implantation of a portion of the biliary 
tract mto the alimentary tract 
a Direct implantation of the biliary tract 
b Indirect implantation of the biliary tract 
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THE SURGICAL TREATi^IENT OF CARCINOMA OF THE COLON' 
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D s 

/TAHE importance of malignancy of the colon as 
a public health problem is obvious is hen one 
recognizes that ro p>er cent of all carcinomata 
svhich occur m the gaslro intestinal tract are in 
the large intestine or the rectum Surgical pro 
cedurcs directed loss ard pathological conditions of 
the colon unquestionably m the past decade have 
reached a high plane of technical perfection They 
ha\e been put on a satisfactorily comparable 
basis ssith the maneuvers sshich are aimed at 
the resection or extirpation of other organs of 
the body 

Recently surgery of the sympathetic nervous 
system has been directed toivard the treatment of 
megacolon obstinate constipation and other 
diseases of the large boivel hitherto considered 
amenable only to either medical treatment or 
segmental resection In the mam however all 
technical maneuvers on the colon are directed 
toward elimination of malignancy or such inflam 
tuatory conditions as diverticulitis or hyperplastic 
tuberculosis 

With advancing interest in organic conditions 
of the large bowel and increasing facilities for 
diagnosis particularly by roentgen rays the 
recognition of colonic malignancy has been so for 
warded m recent y ears that in the hands of expert 
roentgenologists at the present time it is com 
parable to the accuracy w ith v, hich gastric lesions 
were formerly diagnosed Pathologically embry 
ologicallj and clinically one must recognize the 
large bowel as a bifunclional organ harboring 
neoplasms of different types in the two segments 
and demanding entirely different procedures for 
their extirpation Fundamentally one may not 
attack the right half of the colon by the same 
methods used m the left half because of the vital 
differences incident to the function of the two 
sides and the variety of pathological growths ob 
served 

Infection obstruction debilitation lowered 
vitality complications such as distant metas 
txsis locxl fixation and formation of abscesses 
common to lesions of both sides of the colon m 
the more advanced stages are influences the 
successful combating of which has changed m 
large measure the entire scope and prognosis of 
surgery of the large bowel At the same time 
diagnostic measures have been forwarded ad 
vantageouslj 

'll*? th m«t g fth I I Ut P<Atr J I V!«l lA ee 
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TIIE RELVriON OF POLYPS TO FORMVTION 
OF CARCINOilV 

Etiolog^cally carcinoma continues to be as 
baffling as it formerly was and carcinoma of the 
colon is no exception to this generalization \ et 
of considerable interest and not indefinite impor 
lance is the fact that the relationship of certain 
commonly found lesions of the large bowel and 
rectum for instance poly'ps to formation of car 
cinoma apparently sheds some light on the cause 
m a group of cases that is perhaps considerably 
larger than is suspected The histogenesis of car 
emoma developing on the basis of poly'ps is a well 
recognized sequence and in carcinoma of tbe 
colon one tnav trace with especnl accuraev a 
sequence of events from polyps to malignancy in 
an unbroken chain Although I would not ad 
vocate the thesis that all carcinomata of the colon 
or rectum develop on the basis of polyps never 
ihelcss I believe it is easily proved that a large 
majority of them do This hypothesis intriguing 
as It IS IS not impregnable and although it may 
be argued with vibrant cogency I question its 
universal acceptance m \ lew of present dav know 1 
edge as to the origin of carcinoma without better 
confirmation of the stimulating force through 
which carcinoma is initiated 

In TheMayoClimc recently in association with 
FitzGibbon I traced a senes of polyps m their 
change to carcinoma m 13 cases of multiple 
polyp of the colon a of which were instances of 
generalized inv ohement of the whole lower bowel 
In these 13 cases there appeared 34 definite car 
cinomata In of the cases of polyp carcinomata 
were not found In the xi remaining cases there 
were 24 definite carcinomata i of which ap 
peared m S cases and one each m the 3 remaining 
cases This demonstrates m this series the ratio 
of multiple to single centers of malignant change 
m polyp sod as 83 Moreover this work con 
finned m detail the reports of Hauser \\ echsel 
mann and later of Schmieden and brought the 
total number of instances m the literature m 
which the direct sequence has been established to 
140 

The term precancerous tissue is always a 
questionable one to use because carcinomata are 
relatively speaking never seen except m their 
fuHgrown form In the lower portion of the colon 
and in the rectum where carcinoma occurs eight 
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secure the catheter further a silkworm, suture 
ma> be fastened to the skin and external sheath 
of the rectus mu cle and the ends of this suture 
may also be wrapped round the tube Later after 
the uound has healed the catheter maj be 
secured b> strips of adhesive passing down 
opposite sides of the tube and ouUxard on the 
surface of the skin The L shaped catheter can 
be remo\ ed easil> w ithout traumatizing the bile 
duct in an> \\a\ The small opening through 
which the catheter passed heals quickl> (Fig i) 


RrrERCNCrs 


3 

4 

5 

6 

7 


D\lNl 0 1 q pt If tl 

b I \ h p d ch r Sqj i 49 78 
lew R ttlLIl Lit R t E Ch g d 
Choi dh dHpt e hid \ !m 
wisch a G 11 s>st mud Intest $ Arch f 


kl Ch 9 C 48 
Kfiir Hans D H p to-Ch 1 g o-E t t m 
Z t Ibl f Ch 94 85 189 

Id m T h k der G Uen te nop to n Munich 
Lchm nn 905 pp 3 0-3 3 
L UBV TrinnH ImpI t t fbl ryf t I t 
thdd ma wmthdft atm t J Am 
M A 9 3 1 893 894 

Lj h£i\ Ch g d hldq td 

1 h6p tq Cgf edeh 98 


Ma\o \\ J S m ema k on cases 1 ol 1 g 
p t el sofc tnutyofth CO monbi d ct 
^ S rg 9 1 90-96 


8 Mebx Adalbert Beitraeg T th log u d 

ChirurgiederG lie t Jlitt d Gre geb d. 
M d u Ch 1902 IX 445-6 5 

9 Movniiiav Sts Berkeley Acaseofsmpl stnet 

of th tnm n b !e duct Ire t d by a plastic 
pcration Bnt M J 9 390-139 

Parkcs Charles T A ca e of cholecystot my Km 
J M Sc 1885 xc 95 4 

Riedel D M C L E f hru ge eber d e G 1 ! 
t kra kheit mit un 1 ohne Icte s 1 Im 
H rschw Id 89 pp 9 

I Sp E CEL I t rpati der G lie bl m t \ b gu g 

e n r Komm k t n wischcn Du de mud 

D t h led h De tsch M d Ztg 89 xi 


3S4 3SS 

3 Stlbenraucii \os U ber pi sti che Ana t m 

Tl che C 11 g d M g da mca 1 01 
II lung der completcn acuss G 11 C t 1 A h 
f kl Ch 0 6 lx. 5 1037 

4 SiTLU Av \rt UR r R t cton f th bile 

d cts ] \m M \S5 1909 I 774 777 

5 Ib d J Am M \ 9 1 26-9 

6 \e oc V j k£sect d c n 1 ch 1 doq t 

d ag de 1 hdpat que Cgf 9 d ch 

908 TX 3 

7 \oLK lA \\ E I 11 \etctz g des D ct 

hepatic s bei der Cyst kt ro Z tr Ibl f Chi 
0 8 333 335 

8 Wal E s Walt IAS r so 1 mm n t 

9 W L A 8 IICCH d S IITlt 1C R C NAl H 

T tmenlofabl yli t 1 byd t mpl nUt 

f th I cl t the hfst jx) t of Ih d d m 
A S g 9 9 1 94 945 

Wi A A lov Ln I 11 0 11 et I n 


b d gt durch Imp m bit t d D ts 
Choi doch s \ 1 g g C 11 bl Da n 
li t I Brag m d W cb sch 882 s 7 



RANKIN THE SURGICAL TREATMENT OF CARCINOMA OF THE COLON 


9 


THE SURGICAL TREATJIENT OF CARCINOMA OF THE COLON' 

FRED W RWKIN MD FVCS Rochester Mivnesots 


n IS g j 

T he importance oC raabgnancj of ihe colon as 
a public health problem is obvious vihen one 
recognises that to per cent of all carcinomata 
'nhich occur in the gastro intestinal tract are in 
the large intestine or the rectum Surgical pro 
cedures directed toward pathological conditions of 
the colon unquestionabl) in the past decade have 
reached a high plane of technical perfection The) 
ha%e been put on a satisfactonl) comparable 
basis with the maneuvers which are aimed at 
the resection or extirpation of other organs of 
the bod) 

Recent!) surger) of the s>mpathetic nervous 
S)stem has been directed toward the treatment of 
megacolon obstinate constipation and other 
diseases of the large bowel hitherto considered 
amenable onl) to either medical treatment or 
segmental resection In the mam however all 
tecbnical maneuvers on the colon are directed 
toward ehmmalion of malignanc) or such inflam 
mator) conditions as diverticulitis or hj-perplastic 
tuberculosis 

With advancing interest m organic conditions 
of the large bowel and increasing facilities for 
diagnosis particular!) b) roentgen ra>s the 
recognition of colonic malignancy has been so for 
" arded in recent ) ears that in the hands of expert 
roentgenologists at the present time it is com 
parable to the accuracj with which gastric lesions 
were former!) diagnosed Pathological!) embr> 
ologicall) and clinicall) one must recognize the 
large bowel as a bifunctional organ harboring 
neoplasms of different t>'pes m the two segments 
and demanding entirely different procedures for 
their extirpation Fundamental!) one may not 
attack the right half of the colon by the same 
methods used in the left half because of the vital 
differences incident to the function of the two 
sides and the vanet) of pathological growths ob 
served 

Infection obstruction debilitation lowered 
vitaht) complications such as distant metas 
tasis local fixation and formation of abscesses 
common to lesions of both sides of the colon m 
the more advanced stages are inffuences the 
successful combating of which has changed in 
large measure the entire scope and prognosis of 
surger) of the large bowel At the same time 
diagnostic measures have been forwarded ad 
'antagcousl) 

*1 1*1 tji rant 8 ( th I t { I r<»t G d I Mf^fccal A. oc 
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THE RELVTlOV Or POtVTS TO FORMVTION 
OF CARCIVOMV 

Etiological!) carcinoma continues to be as 
baffling as it formerl) was and carcinoma of the 
colon IS no exception to this generalization ^ ct 
of considerable interest and not indefinite impor 
tance is the fact that the relationship of certain 
commonly found lesions of the large bowel and 
rectum for instance po})ps to formation of car 
emoma apparent!) sheds some light on the cause 
m a group of cases that is perhaps considerabl) 
larger than is suspected The histogenesis of car 
cinomx developing on the basis of pol)’ps is a well 
recognized sequence and in carcinoma of the 
colon one ma) trace with especial accurac) a 
sequence of events from pol)ps to mahgnanc) m 
an unbroken chain Although I would not ad 
vocate the thesis that all carcinomata of the colon 
or rectum develop on the basis of polvps never 
Iheless I believe it is easil) proved that a large 
majorit) of them do This h>pothesis intriguing 
as It IS IS not impregnable and although it ma) 
be argued with vibrant cogenc) I question its 
universal acceptance in view of present da) knowl 
edge as to the ongm of carcinoma without better 
confirmation of the stimulating force through 
which carcinoma is initiated 

Ift The May o Clinic recentl) m association w ith 
FiUGibbon I traced a senes of po])ps in their 
change to carcinoma m 13 cases of multiple 
pol)’p of the colon 2 of which were instances of 
gene ralizcd inv oiv ement of the v\ hole low er bow el 
In these 13 cases there appeared 24 definite car 
cinomata In 2 of the cases of pol) p carcinomata 
were not found In the ii remaining cases there 
were 24 definite carcinomata 21 of which ap 
peared in 8 cases and one each m the 3 remaining 
cases This demonstrates in this senes the ratio 
of multiple to single centers of malignant change 
in polyp soil as 8 3 Moreover this work con 
firmed m detail the reports of Hauser Wechsel 
mann and later of Schmieden and brought the 
total number of instances in the literature m 
which the direct sequence has been established to 
140 

The term precancerous tissue is alwa)s a 
questionable one to use because carcinomata ate 
relatively speaking never seen except in their 
fullgrown form In the lower portion of the colon 
and m the rectum where carcinoma occurs eight 
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secure the catheter further a silkworm suture 
maj be fastened to the skin and external sheath 
of the rectus muscle and the ends of this suture 
maj also be wrapped round the tube Later after 
the wound has healed the catheter may be 
secured by strips of adhesive passing down 
opposite sides of the tube and outward on the 
surface of the skin The L shaped catheter can 
be removed easil> without traumatizing the bile 
duct in any wav The small opening through 
which the catheter passed heals quickly (Fig i) 
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b> careful physical examination and corroborated 
by roentgenoscopj (Figs i to 7) Since it is im 
possible to conelate the symptoms and signs of 
the entire colon as a single organ because of the 
differences m Us U\o halves two parts should be 
considered as separate and distinct organs for the 
particular purpose m hand The right half of the 
colon to the middle of the transverse segment 
develops with and parallels functional!} thepor 
bon of the small bouel which is distal to the 
papilla of \atcr that is its function is absorp 
tneand symptoms referable to it are indicated 
by disturbances of phv siologic function The left 
half of the large bowel which develops with the 
rectum from the hmdgut is a storehouse absorb 
mg perhaps less than 10 per cent of the fluid 
content of the gastro intestinal tract and svonp 
toms referable to it revolve around obstructive 
phenomena 

A number of outstanding conditions influence 
the production of s> mptoms m the right half of 
the colon namely (i) the liquid content of this 
segment (2) the types of pathological grow ths m 
this portion which are flat large ulcerating are 
covered with stubby grayish protuberances and 
are inclined to occupy the lateral w all of the bowel 
without producing obstruction and (3) the 
anatomic consideration of the sue of the bowel 
which here is twice that of its fellow of the op 
osite side with thinner musculature On the 
asis of symptomatology cases of carcinoma of 
the light half of the colon may be div ided mto 
three distinct groups which should be considered 
separately (i) the dyspeptic group usually 
diagnosed chrome appendicitis or intestinal m 
digestion (2) the group characterized by 
ansmia and weakness of unexplained origin and 
(3) the group m which the tumefaction is fre 
quently discovered accidentally or in the course 
of a routine examination wi^out having pre 
viously produced symptoms 

Group I or the dyspeptic group represents a 
large number of cases which because of the very 
uncertainty and indefinitcness of the climcal 
marufestations frequently is far advanced on 
being presented for examination Because of this 
group I would emphasize especially 
the fact that carcinomata of the whole colon in 
their earlier stages in probably more than 90 
per cent of the cases have few pathognomonic 
s;^ptoms and frequently are e\ idcnced by change 
of mtestinal habit or by intestinal irregularity 
such as mucous diarrhcea or alternating periods of 
matrhcea and constipation The obvious corol 
lary to this is that one should make a thorough 
investigation of the gastro intestinal tract if 


change of intestinal habit or intestinal irregularity 
persists over a penod of say one month In 
these indefinite cases pam and local tenderness 
over the caical area simulating the symiptoms of 
subacute or chronic appendicitis and without a 
tendency to disappear entirely should call atten 
tion to the necessity of a gastro intestinal exam 
ination because frequently these may be the 
earliest symptoms to be found 
In the second group characterized by weakness 
and by anasmiawithout visible loss of blood with 
out premonitory syouptoms one finds a con 
siderable number of right colonic carcinomata 
This aniemia is always unassociated with vasible 
loss of blood and frequently is called to attention 
by attacks of unexplained weakness or mabiiitv 
to carry on work The anaemia may be noted m 
the course of a routine examination The exact 
explanation of this type of amcmia is not clear 
but it seems definitely related to some perverted 
function of the mucous membrane of the large 
intestine which is impaired to such extent that 
absorption of toxins results Sometimes the con 
centration of hemoglobin is as low as 5 or 30 per 
cent before the patient is forced to undergo a 
physical examination Usually when such depic 
lion of the blood has occurred however localizing 
signs arc present and the disease is readily 
diagnosed by the characteristic roentgenogram 
So often does this picture of aniemia occur that I 
am of the opimon that no patient should receive 
a diagnosis of primary or secondary amemia until 
a thorough examination of the entire colon has 
precluded the possibility of malignancy in its 
nght half It is axiomatic among clinicians that 
pernicious anjemia should alw ay s be differentiated 
from gastric malignancy but I am confident from 
my own experience that more often it is necessary 
to exclude carcinoma of the nght half of the colon 
The differential diagnosis is m no wise difficult 
and may readily be made from the blood picture 
and the climcal findings 
The surprising number of silent caremomata of 
the nght half of the colon and likewise the high 
percentage of those that are accidentally dis 
covered is something to which I wish particularly 
to direct attention In perhaps 10 per cent of 
cases seen at the clinic either a tumor is dis 
covered by the patient when he least suspects it 
or m the course of a routine exarmnation for a few 
intestinal symptoms roentgenologic examination 
wiU reveal a Ming defect in the emeum I men 
tion this group of cases because of its surprising 
number and to drive home the importance of a 
rigid examination by roentgenoscopy not only m 
cases la which a iesioa of the large bowel is 
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times as frequently as it does throughout the 
balance of the structure one is able to study 
earlier deviations from normal tissue because of 
the accessibiiit> of the region In addition the 
presence of large and frequenUi multiple polyps 
in this situation offers numerous opportunities to 
aid in the search for degenerative histological 
changes It has long been an established fact that 
when multiple pol>’ps are scattered throughout 
the large bowel under different designations such 
as diffuse poljposis or adenomatosis malignant 
degenerative changes occur in piacticallj 40 of 
e\er> 100 cases The familial tendency to the 
development of this so called polyposis or adeno 
mitosis is well established and m the records of 
the clinic wo have instances of two families in 
each of which 5 cases of the disease have been 
established bej ond peradv enture Considering for 
a moment then multiple polyposis from an 
etiological standpoint the classification of the 
causative factors vanes much according to the 
view or angle of attack of the observer Not m 
frequentlj from the clinical standpoint d>sen 
ter> ulcerative colitis h>’perplastic tuberculosis 
and non inflammatory reactions of the large 
bowel are mentioned as predisposing and exciting 
causes makin^ easy a grouping along two lines 

a the adult or acquired t>pe and (2) the 
slcscent congenital t>'pe In demonstrating 
the degeneration of poly ps into malignant growths 
the classification on the basis of their histological 
structure is 1 more logical one which I think in a 
large number of cases unquestionably proves 
polyps to be precursors of carcinoma 
In our study of the 13 cases of multiple polyps 
of the large bow el to establish histological criteria 
the cases were divided into three groups and the 
review of the characteristics of polyps demon 
strated that they were not all of a piece and that 
under the name w'ere included precancerous 
changes through which could be traced defimte 
carcinoma In group i were included only those 
polyps m which the epithelium retained its normal 
characteristics The tumefactions were smooth 
and regular or roughly nodular in some cases and 
varied m size from tiny protuberances to masses 
2 centimeters or more in diameter on cross section 
The matrix of the stalk was the loose connective 
tissue of the submucosa which expanded to sus 
tarn the nodular polyp there was no tendency to 
branching or papillary forms The outstanding 
characteristic of this group was that there was no 
indication that the polyps w ere likely to be affect 
ed by whatever stimulus imtiates caranomatous 
change and that they might be considered benign 
In group 2 however the polyps were sharply 


distinguishable from those of group 1 by their 
structural changes in both connective tissue and 
epithelial elements and were distinctly malig 
nant Throughout the polyp there was failure 
to differentiate into the units of normal intestinal 
mucosa In the partially differentiated epithe 
hum the cells were elongated and compres ed 
from side to side Although they might be ar 
ranged in single rows in numerous places the 
compression had piled them into overgrowths of 
buds which projected into the lumens of the 
tubules Likewise the nuclei were elongated 
They took stains deeply and this gave to the 
tissue of proliferation a darker color FitzGibbon 
urged that the tempo of the grow th is the essential 
function in the development of malignant polyps 
In this group as the epithelial proliferation pro 
ceeded there was a response in the connective 
tissue elements resulting in the piling up of the 
muscular layer and the submucous layer as well 
into a stalk If the tempo was not too bnsk 
these elements were drawn out into branching 
divisions making tree like supporting scaffold of 
epithelium The formation of the pedicle was a 
matter of epithelial growth in the connective 
tissue Sluggishly growing polyps might be 
greatly influenced by factors outside the tumor 
particularly by the forces of peristaltic action 

liie polyols of group 3 were potentially deep- 
seated mfillrating carcinomata In this group 
were placed those polyps m the epithelium m 
which the differentiation had stopped so early 
that the cells w ere rudimentary and embry onal in 
type Group 3 was but a further pro ression of 
group 2 Microscopically however the two 
groups were readilv distinguishable In group 3 
the epithelial proliferation was so rapid that the 
connective tissue was outdistanced and the polyp 
form coribisted of epithelium and tangled skeins of 
gland tubules These polyps necessarily because 
of these histological characteristics were not 
bulky or sizeable and from them might be traced 
through their rapid proliferation large ruptures 
through the musculans mucosa which would 
become deep seated infiltrating rapidly growing 
adenocarcinomata . 

These data although not conclusive because 01 
the meager number of cases studied are in 
dubitablv confirmatorv and stimulating m the 
sear^ for the initiatory factor which forces the 
tissue cell into abnormal activity resulting m 
malignant degenerative changes 

DIAGNOSIS 

The diagnosis of lesions of the large bowel is 
made by a painstaking anamnesis supplemented 
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Fi r Roentgen ray sho»in<’ carcinoma m redundant 
loop 0! sigmo d 


choice for accurate localization of the filling defect 
and for precise interpretation of its pathogno 
nionic characteristics 

To epitomize the s>niptoms of colonic car 
cinoma the most important earl> evidences of 
carcinoma m an> portion of the colon are change 
in intestinal habit as e\idenced either b> irnu 
hilitj mucous diarrhoea or alternating penods 
of diarrhoea and constipation localized pain and 
tenderness without a tendency to disappear 
tumefaction and profound aniemia not accom 
Pamed b> loss of blood or if the lesion is in the 
left half of the colon obstruction of the acute 
Subacute or chronic variety In the presence of 
these suggesti\e phenomena it is imperative that 
a complete gastro intestinal examination at the 
hands of an experienced and competent roent 
genologist be undertaken and one ma> feel great 
assurance that the lesion will be localized In 
this connection I would strongl> emphasize the 
fact that the loss of weight cachexia dehydration 
and desiccation so frequently referred to as 
diagnostic phenomena of carcinoma of the colon 
are in reality not s> mptoms of carcinoma at all but 
are signs of metastasis and jmptndmg dissolution 

COOPERATIVE UANAGESIEKT 

It has been a decidedly beneficial factor m 
many respects in the handling of patients with 



Tj f \nnuJar carcinoma jn the de cending colon at 
the Ie\el of the left iliac crest \Mth obstruction 


colonic lesions m The Mayo Climc to segregate 
them in a group under the combined care of 
cliniaan and surgeon This is particularly \al 
uable in the pre operative management which is 
instituted routinely and which allows advantage 
to be taken of all the factors of safety in handling 
this type of case in an effort to reduce the im 
mediate mortality and at the same time to 
extend (he horizon of operability These factors 
of j>afety are (i) adequate pre operative re 
habilitation combined with necessary decom 
pre<sion (z) selection of the optimal time for 
operation and selection of an operation for the 
patient rather than attempting to standardize 
maneuvers to fit all cases of organic lesions to one 
or two types of procedure (3) employment of 
intrapentoneal vaccination with colon bacilli and 
streptococci as a routine measure in an effort 
to immunize against peritonitis vvhich is the 
most common fatal factor (4) employmient m a 
large number of cases of operation m multiple 
stages (s) selection of spinal anaisthesia in these 
cases except for very definite contra indications 
and (6) rigid adherenve to a standardized post 
operative regimen Unquestionably this chain 
of events has allowed operation to be performed 
with greater facility in a larger number of ta«es 
and vvith the hope of increasing!) satisfactor) 
end results because of the more radical type of 
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suspected but even as a part of the >earl> he'ilth 
e-vamination 

In the left half of the colon obstructive phe 
nomena dominate the clinical picture There are 
obvnous reasons for this (i) pathological growths 
of this side of the large bowel are inclined to be of 
an encircling t>pe frequentlj incorporating the 
whole lumen of the bowel and causing progressive 
stenosis (2) the fecal content of the left half of 
the colon is hard and formed and with dilTicillt^ 
can be forced through a closing segment Clinical 
symptoms depend on the amount of obstruction 
present when symptoms manifest themselves to 
the patient Obstruction is of two types acute or 
chronic There is a small group of persons about 
5 per cent of the whole in whom obstruction 
comes on without premonitory symptoms and is 
acute and complete from the beginning This 
group of cases presents the most difTicult and 
try mg CTpenence a surgeon is confronted with m 
that a potentially fatal acute condition is super 
imposed on a progressively fatal chronic one In 
a group of persons m adult life m whom acute 
intestinal obstruction is diagnosed if one can b> 
any means determine that the lesion ts limited to 
the large bow el and at the same time can exclude 
the possibility of strangulated hernia and m 
tussusception the chances are 90 per cent m 
favor of the lesion causing the stenosis being a 
carcinoma of the left half of the colon Relief of 
this condition is urgently demanded and most 
frequently is best accomplished by blind oecos 
tomy to be supplemented subsequently by direct 
attack on the carcinoma after Us localization b is 
been made possible by improvement of the 
patient s condition and subsequent examinations 
In the mam obstruction is present m the vast 
majority of cases of carcinoma of the left half of 
the large bowel m ome form or other acute 
subacute or chronic The subacute and chronic 
varieties ate progressive and manifest them 
selves either by increasing constipation in elderly 
persons or by intestinal irregularity and change 
of intestinal habit Moynihans axiom is strik 
ingly true it reads as follov s In left colonic 
growths constipation is the rule while in nght 
colonic growths constipation is rare This may 
be supplemented by the aphorism of Rutherford 
Morrison Increasing constipation of recent 
origin in an elderly person only overcome by 
purgatives suggests malignant disease of the left 
half of the large bowel 

Borborygraus and visible peristalsis are fre 
quently noted when the stenosis is progressive 
and IS becoming complete The botborygmus 
as ociated with ncreased flatulence may be 


accounted for by change m the intestinal content 
or may be due to degeneration of the tumor or to 
obstructiv e changes which accompany it \ isual 
ization of peristaltic mov ement is possible only m 
lean persons or persons m whom the contraction 
of the lumen of the bowel produces such obstruc 
tion to the fecal current and peristaltic waveas to 
produce proximal dilatation with increased 
stenosis The effort of the bowel to force its con 
tent through an obstructed lumen may be ob 
served more clearly and occasionally a defimte 
point of stoppage may be accurately indicated by 
the patient 

There are tw 0 symptoms w hich occasionally are 
present in left colonic growths and which are 
comparatively important namely melena and 
tenesmus Tenesmus is noted in direct ratio to 
frequency as the growth approaches the rectal 
sphincter that is the lower the growth the great 
er is the irregularity of the bowel and the more 
likely is straining at stool to develop It is an 
untrustworthy symptom except for rectal car 
cinoma and may be disregarded as a sign of 
carcinoma of the colon proximal to the middle 
of the sigmoid Blood m the stool or on the stool 
on the other hand is the most frequent symptom 
of kft sided growths or upper rectal growths 
I iltle confidence is to be placed m the presence 
or absence of occult blood in the stools as a 
diagnostic measure If the blood is bright red u 
It is in the stool or on it and if it persists on re 
pcated examinations unquestionably there is a 
lesion distal to the splenic flexure of the colon 
Blood is rarely discovered when the growth is m 
the right side of the colon even by the more 
delicate tests for occult blood . 

Of greatest importance in the diagnosis of 
colonic malunancv has been the advancement 
of roentgenologic technique to the present point of 
accuracy it is now possible to parallel the infot 
mation that has been obtainable for a decade or 
more in lesions of the stomach and duodenum 
The characteristic roentgenologic evidence of 
malignant disease m the large bow el is so accurate 
that m 102 cases of carcinoma of the colon beyond 
the transverse segment proved at operation at 
The Mayo Clinic in 1929 error m examination was 
made m only 3 cases A filling defect or visualized 
interference with the integrity of the lumen of the 
bowel is so pronounced in the majority of m 
stances in which accurate preparation has been 
made that experience with the fluoroscope prom 
ises to continue this accuracy The barium 
clysma roentgenologically controlled aided by 
palpilory manipulation and venfication of the 
results by roentgenography is the method 01 
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choice for accurate localization of the Allinj, defect 
and for precise interpretation of its pathogno 
momc charactenstics 

To epitomize the symptoms of colonic car 
emoma the most important earl> evidences of 
carcinoma m an> portion of the colon are change 
in intestinal habit as e\idenced either by imta 
bilit> mucous diarrhcca or alternating periods 
of diarrhcca and constipation localized pain and 
tenderness ivjthout a tendency to disappear 
tumefaction, and profound anemia not accom 
panied by loss of blood or if the lesion is in the 
left half of the colon obstruction of the acute 
subacute or chronic variety In the presence of 
these suggestive phenomena it is imperative that 
A complete gastro intestinal examination at the 
hands of an experienced and competent roent 
genologist be undertaken and one may feel great 
assurance that the lesion uill be localized In 
this connection I would strongly emphasize the 
fact that the lo sof weight cachexia dehydration 
and desiccation so frequently referred to as 
diagnostic phenomena of carcinoma of the colon 
are m reality not symptoms of carcinoma at all but 
are signs of metastasis and impending dissolution 

CO OPERATiy E UAN VGEJIENT 

It has been a decidedly beneficial factor in 
many respects m the handling of patients with 
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colonic lesions in The Mayo CJinn. to segregate 
them in a group under the combined care of 
clinician and surgeon This is particularly \al 
uable in the prt operative management which is 
instituted routinely and which allows advantage 
to be taken of all the factors of safety in handling 
this type of case m an effort to reduce the im 
mediate mortality and at the same time to 
extend the horizon of operability These factors 
of safely are (i) adequate pre operative re 
habihtation combined with necessary decom 
pression (z) se/ection of the optimal time for 
operation and selection of an operation for the 
patient rather than attempting to standardize 
maneuvers to fit all cases of organic lesions to one 
or two types of procedure (3) employment of 
intrapentoneal vaccination with colon bacilli and 
streptococa as a routine measure in an effort 
to immunize against peritonitis which is the 
most common fatal factor (4) employment in a 
large number of ca-ses of operation in multiple 
Stages (5) selection of spinal aniEsthesia in these 
cases except for very definite contra indications 
and (6) rigid adherence to a standardized post 
operative regimen Unquestionably this chain 
of events has allowed operation to be performed 
with greater facility m a larger number of cases 
and with the hope of increasingly satisfactory 
end results because of the more radical type of 
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suspected but even as a part of the >earl> health 
examination 

In the left half of the colon obstnicUve phe 
nomena dominate the clinical picture There are 
obvious reasons for this (i) pathological growths 
of this side of the large bowel are inclinerl to be of 
an encircling type frequentlv incorporating the 
w hole lumen of the bow el and causing progressive 
stenosis (2) the faecal content of the left half of 
the colon is hard and formed and with dilTiculty 
can be forced through a closing segment Clinical 
symptoms depend on the amount of obstruction 
present when symptoms manifest themselves to 
the patient Obstruction is of two types acute or 
chronic There is a small group of persons about 
5 per cent of the whole in whom obstruction 
comes on without premonitory symptoms and is 
acute and complete from the beginning This 
group of cases presents the most diiticuU and 
trving experience a surgeon is confronted with m 
that a potentially fatal acute condition is super 
imposed on a progressively fatal chronic one In 
a group of persons m adult life in whom acute 
intestinal obstruction is diagnosed if one can by 
any means determine that the lesion is limited to 
the large bowel and at the same time can exclude 
the possibility of strangulated hernia and in 
tussusception the chinccs are 90 per cent in 
favor of the lesion causing the stenosis being a 
carcinoma of the left half of the colon Relief of 
this condition is urgently demanded and most 
frequently is best accomplished by blind c«cos 
tomy to be supplemented subsequently by direct 
attack on the carcinoma afuc its localisation has 
been made possible by improvement of the 
patient s condition and subsequent examinations 
In the mam obstruction is present in the vast 
majority of cases of carcinoma of the left half of 
the large bowel in some form or other acute 
subacute or chronic The subacute and chronic 
varieties are progressive and manifest them 
selves either by increasing constipation in elderly 
persons or by intestinal irregularity and change 
of intestinal habit Moynihans axiom is strik 
ingly true it read as follows In left colonic 
growths constipation is the rule while in right 
colonic grow ihs constipation is rare This mav 
be suf plemented by the aphorism of Rutherford 
Morrison Increasing constipation of recent 
ongin m an elderly person only overcome by 
purgatives suggests mali<^nant disease of the left 
half of the large bowel 

Borborygmus and visible peristalsis are Ire 
quently noted when the stenosis is progressive 
and IS becoming complete The borborvgmus 
associated with increased flatulence may be 


accounted for by change in the intestinal content 
or mav be due to degeneration of the tumor or to 
obstructive changes which accompany it \isual 
ization of peristaltic movement is possible only in 
lean persons or persons m whom the contraction 
of the lumen of the bowel produces such obstnic 
tion to the fmcal current and pens taltic wave as to 
produce proximal dilatation with increased 
stenosis 1 he effort of the bow el to force its con 
tent through an obstructed lumen may be ob- 
served more clearly and occasionally a definite 
point of stoppage may be accurately indicated by 
the patient 

There are tw 0 symptoms w hich occasionally are 
present m left colonic growths and which are 
comparatively important namely melena and 
tenesmus Tenesmus is noted m direct ratio to 
frequency as the growth approaches the rectal 
sphincter that is the lower the growth the great 
er is the irregularity of the bowel and the more 
likely is ^training at stool to develop It is an 
untrustworthy symptom except for rectal car 
cinoma and may be disregarded as a sign of 
carcinoma of the colon proximal to the middle 
of the sigmoid Blood m the stool or on the stool 
on the other hand is the most frequent symptom 
of left sided grow ths or upper rectal growths 
Little confidence is to be placed in the presence 
or absence of occult blood in the stools as a 
diagnostic measure If the blood is bright red 1' 
It is m the stool or on it and if it persists on re 
pcated examinations unquestionably there is a 
lesion distal to the splenic flexure of the colon 
Blood IS rarely discovered when the growth is m 
the right side of the colon even by the more 
delicate tests for occult blood . 

Of greatest importance m the diagnosis ot 
colonic malignancv has been the advancement 
of roentgenologic technique to the present point 01 
accuracy it is now possible to parallel the infor 
mation that has been obtainable for a decade or 
more in lesions of the stomach and duodenum 
The characteristic roentgenologic evidence of 
malignant disease in the large bow el is so accurate 
that m 102 cases of carcinoma of the colon bey ond 
the transverse segment proved at operation at 
The Mav 0 Clinic m 19 0 error in evaminationwas 
made m only 3 cases A filling defect or v isualized 
interference with the integrity of the lumen of th® 
bowel is so pronounced m the majority of m 
stances in which accurate preparation has been 
made that experience with the fluoroscope prom 
ises to continue this accuracy The bani^ 
clysma roentgenologically controlled aided by 
palpUory manipulation and verification of the 
residts by roentgenography is the method 01 
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expressing anj arbitrar> opinion and m the be 
lief that each surgeon should select that an«s 
thetic which he personally feels is most satisfac 
tor> for this type of case I ha\e had a most 
favorable experience in a large senes of cases b> 
the use of spinal anesthesia The comfort of 
operating the bloodlessness of the operative 
field and the postoperative freedom from pen 
stalsis /or ^6 hours are very well known ad van 
tages w hich are appealing On the other hand I 
do not believe it is possible to employ spinal 
anaesthesia routinely without narrowing the 
margin of safety over inhalatory methods and 
>et in the evaluation of the advantages over the 
disadvantages m this tyiie of aniesthesia my per 
sonal expenence has been m its favor Certainly 
common sense should govern the selection of 
anaesthesia m every field of surgery and it is un 
questionably true that there has been no single 
anaesthetic yet developed which is satisfactory in 
all surgical fields Each has definite mdicatjons 
and contra indications and in the end the choice 
IS based on personal selection by the surgeon I do 
not believe that spmal anxsthesia should ever be 
given by anyone other than a highly skilled and 
expert anaesthetist and that he during the opera 
tion and subsequent to it should maintain a 
Watchful eve on the patient for evidences of fail 
mg blood pressure or other complications In the 


event that it is properly given and superv^sed I 
subscribe that the danger incident to Us employ 
menl is reduced to a minimum and in our expe 
rience in the last 3 y ears in w hich w e hav e used it 
routinely we have had no untoward immediate 
effects 

CHOICE OF OPERATION 

Several factors influence the choice of operation 
m the two halves of the colon The matter of 
graded operations on cither side however is of 
greatest importance In the nght half of the 
colon It IS my feeling that aseptic ileocolostomy 
between the terminal ileum and the transverse 
colon followed by resection of the right segment 
at the same stage or a subsequent one is the pro- 
cedure of choice I urge the employTnent of end 
to*side anastomosis rather than lateral anasto- 
mosis m this particular instance because of the 
very desirable feature which the end to-'Jide 
method possesses ov er the lateral in side tracking 
the fajcal current and allowing as much reduction 
of local inflammatory reaction around the growth 
as IS possible At the time w hen this anastomosis 
IS made and I prefer an aseptic type, one mav 
decide whether to do the resection making the 
operation complete m one stage or to abandon 
the procedure and extirpate at a subsequent stage 
the segment which harbors the neoplasm This 
IS a decision w hich must be made at the operating 
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surgical procedure emplo>ed It should be re 
membered that the standard of efficiency in 
extirpation of colonic grow ths is m the hands of 
the average operator the percentage of operabi! 
it> rather than the percentage of mortality and 
to increase the operabilit> and at the same time 
reduce the mortaht> measures of rehabilitation 
and decompression are the most essential factors 
to be obser\ed 

A great many of these patients perhaps the 
majoritj of them on admi sion are in a state of 
lowered resistance they frequently are dehy 
drated and desiccated as a result of obstruction 
and Its concomitant toxcemia and of lowering of 
the physiolojjic equilibrium To increase the 
general resistance of the patient dietary and 
rehabilatory measures are combined with at 
tempts at decompression over a sufficiently long 
period to reduce as far as possible the infection 
around the gro vth and the obstruction caused b> 
the growth Frequently blood transfusions are 
indicated and insistence on a large intake of 
fluid and a high caloric diet are necessary Twenty 
per cent fruit juices candy nee butter eggs 
and so forth low m residue and high m food 
value are urged At the same time decompres 
Sion IS attempted by constant rectal irngaUons 
with warm saline solutions supplemented by 
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mild purgation with the fluid extract of senna 
The irrigations not only tend to reduce the intra 
colonic pressure but in rectal and left sided colonic 
growths have an important influence on the reduc 
tion of infection in and surrounding the growth 
Althouj^h the vast majority of left colonic car 
emomata cause some type of obstruction by 
these means in about 8o or 90 per cent of the 
cases It IS possible to reduce obstruction even 
of the subacute or acute variety to a point at 
which the bowel is flat and satisfactory for seg 
mental resection at the time of operation 

By using intraperitoneal v accine of streptococci 
and colon bacilli prepared from patients who have 
succumbed to peritomtis I am confident that 
the percentage of fatal peritonitis has been re 
duced materially Routmelv this is employed 
before operation being given 3 days before re 
section It IS a theoretically correct procedure is 
undoubtedly one of the most important steps m 
the pre operative management and has un 
questionably contributed to the increasing!) 
good results It has been employed in more than 
500 cases and its advantages are considered as 
established 

One consideration which I offer with some 
hesitation 15 that of the routine employment of 
spinal aniesthesia m these colonic cases Without 
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on the other hand as happens m the majority of 
cases the obstruction is mild and has been largely 
relieved bj pre opentne decompression resec 
tion frequently ma> be accomplished in one stage 
but without anastomosis I do not beliexe that 
prunarj anastomosis should be carried out in the 
left colon except m extremel> rare instances and 
when It is carried out I think a decompression 
procedure proximal to it bv ca:costomj isalnays 
indicated In the average case in a mobile seg 
ment of bowel and this means from the hepatic 
flexure to the middle of the sigmoid I behexe the 
procedures of choice are (i) obstructive resec 
tion and (2) a drainage operation followed b> 
resection and anastomosis m two stages 
Obstructive resection combines the desirable 
features of the old type of Mikulicz operation m 
one stage making it a radical operation removing 
the grow th and leav ing the bow tl obstructed for a 
period of 48 to 72 hours I have emplojed it m a 
large series of cases with a mortalit> rate of 
about 5 per cent and its desirable features have 
been increasing!) borne in on me as I have ex 
tended the senes The Mikulicz procedure was a 
local resection accompanied b) high mortality 
when a large series of cases was considered At 
the same time it resulted m recurrence of the 
growth in the abdominal wall in 12 per cent of the 
cases with the possibility of a higher percentage 
of intra abdominal malignant lesions recurring 
because of failure to do w idespread block dissec 
tion of the gland bearing tissues in juxtaposition 
to the growth Obstructive resection obviates 
these disadvantages makes possible radical 
excision of gland bearing tissues wuh the growth 
and in my experience has resulted mhuge lower 
ing of the mortality rate 
The mobilization of mobile or mobilizable seg 
mentsr of the large bowel down to the middle of 
the sigmoid is accomplished easily by division of 
the outer leaf of the peritoneum which is blood 
less and by rotating the bowel mesiaily wiping 
glands and the fat of the mesentery inward 
The blood supply 1 ligated close to the root of the 
mesentery and a& large a block of tissue as is 
feasible is removed The clamp is left closed for 
48 hours at least preferably for Go to 72 hours 
and then the proximal blade is opened allowing 
the gas to escape which it does if there is intra 
colonic pressure The clamp is allowed to remain 
on the distal portion falling off when it necroses 
through about the seventh or eighth day This 
I j' ° blind gun barrels much as in the 

old type of operation When the spur of this is 
cut out by an enterotome complete healing takes 
place spontaneously in a high percentage of cases 


(about half in my senes) if the mucous membrane 
IS not attached to the cutaneous margins and 
everted and if sufficient time is allowed before 
attempt at closure of the colostomy opening is 
made This time customarily is around 6 weeks 
to 2 months and in any event the longer one 
waits before attempting closure of the colostomy 
opening to allow regression of the inflammatory 
tissue the more likely is closure to be successful 
at the initial attempt This tyqie of operation of 
course never can be undertaken in the face of any 
type of obstruction and m the event of obstruc 
tion one must have at hand other stratagems 
which necessarily consist of decompression opera 
tions followed by resection and anastomosis The 
obstructive type of operation therefore may fre 
quently be done m one stage whereas the other 
is necessarily an operation in multiple stages 

VIORTALITV 

Mortality statistics m surgery of the colon and 
rectum have fortunately been slightly revised 
downward in the course of the past decade and 
yet they continue relatively high in comparison 
with mortality statistics for other chronic ail 
ments of the gastro miesiinal tract Many rea 
sons are perfectly obvious for this discrepancy 
which however is more apparent than real I 
mean that the organic lesions of the large bowel 
which necessitate surgical attack on it are not 
only of a serious but also of a complicated nature 
and the very type of structure which they affect 
addsdifficulties rather than encouragements The 
infection m and around growths the uncertainty 
of the blood supply the distribution of lymphatic 
structures and the technical difficulties incident 
to mobilization and resection are well known to 
all Nevertheless a note of encouragement is 
present and this should I think be given promi 
nence by surgeons rather than the hitherto some 
what widespread pessimism that has attended 
surgery of this particular region The end results 
following successful extirpation of colonic and rec 
tal growths are not only comparable to but supe 
nor to the ultimate end results of surgical attacks 
on malignant grow ths of the balance of the gastro 
intestinal tract I think that this statement is 
readily proved by comparison of statistical data 
from the clinics of various surgeons throughout 
the world An accepted mortality rate of about 10 
per cent is in our hands at the dime felt to be 
not unreasonable W J May o many y ears ago 
uttered the dictum that to decrease the mortality 
rate below this figure laid one liable to the accusa 
tion that many patients who might be benefited 
were being refused surgical help In other words, 
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table in each case on its ow n merits and fen rules 
can be laid down othtnvise In mv own expe 
nence I ha\e passed through several stages in 
relation to resection of the right half of the colon 
ranging from complete resection and anastomosis 
in one stage vith decompression b> ileostomv m 
the terminal ileum to a routine plan of ileocolos 
tomy and subsequent resection in two stages 
Recently I have found that in about half of the 
cases one may just as satisfactorily accomplish 
the operation in one stage as in two with the 
same mortality rate and yet I am confident that 
this maneuver should be reserved for the patients 
who constitute sturdier risks who are not de 
pleted and \ hose general resistance is capable of 
combating a formidable surgical procedure After 
tlie anastomosis has been made m the event one 
decides to do an operation m two stages the 
second stage is readily accomplished and is very 
impie It consists m mobilizing the colon 
dividing It and turning m the cut ends The 
question of decompression after ileocolostomy is 
one that has received much consideration and 
w hen decompression is needed it prov ides a highly 
desirable safety valve One may do either an 
ileo tomy of the \\ itzel type in the terminal 
ileum proximal to the anastomo is or after re 
section of the colon and turning in the cut ends 


by a purse string suture one may leave the catgut 
long bringing it out through the end of thewound 
ind leaving it as a guide down which one mav 
spear vv ith a forceps on the fourth day if mtra 
colonic pressure increases and untoward symp- 
toms develop Should it be advantageous to 
postpone the second stage of the operation for a 
time experience is convincing that themtenal 
should be considerable The urgent desue to 
complete an operation m one stage should not in 
flucTvce surgical judgment if by delay even 
though it may be long continued one may with 
out death of the patient remove the segment 
The economic situation always urges that the 
operation be done as quickly as possible and jet 
ones judgment should not be influenced by 
economics m dealing with carcinoma for ladical 
measures ire the only measures worth while and 
to dally w iih a carcinoma or to attack it inde 
cisively is futile 

The matter of exploration of the abdomen be 
fore deciding on any tVT>e of operation in any 
portion of the colon is important It should be 
carried out routinely I think m about the follow 
ing order (i) the liver (?) the aortic glands (3) 
the glands at the bifurcation of the mesenteric 
vessels (4) the pelvis and (5) the growth and its 
adjacent Ivmphatic structures The important 
point to be obscrv ed m this exploration is that the 
growth be palpated last and that its palpation 
then should bt done gingerly and gently The in 
formation one obtains from palpation of the 
growth concerns (i) complications such as for 
mation of abscess (a) its extent {3) Us mobility 
and (4) the presence or absence of enlarged 
lymphatic structures m the v icinity w hich mav or 
may not be malignant a determination possible 
only by microscopic examination Gentleness is 
essential since should a complication such as an 
abscess be present one may verv easily and un 
suspectingly insert a finger into the abscess This 
will make another complication which will force 
resection at an undesirable moment Likewise 
as is easilv demonstrated infection is spread 
from the primary growth throughout the pen 
toneal cavitv by the examining hand because of 
the number and the \ irulence of organisms in and 
around the grow th 

In the left half of the colon where obstruction 
IS the most alarming svmptom the problem is 
diffennt from that presented m the right half 
even to the anatomical type of bowel which is to 
b operated on If the obstruction is acute and 
tie bowel IS dilated cedematous and filled with 
material drainage bv c^costomv or colostomv 
proximal to the growth is urgently indicated If 
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on the other hand as happens in the majontj of 
cases, the obstruction is mild and has been Hrgelj 
relieved bj pre operative decompression resec 
tion frequently may be accomplished in one stage 
but without anastomosis I do not believe that 
primary anastomosis should be carried out in the 
left colon except in extremely rare instances and 
when It IS carried out I think a decompression 
procedure proximal to it by cmcostomy is always 
indicated In the average case, in a mobile seg 
ment of bowel and this means from the hepatic 
flexure to the middle of the sigmoid I believe the 
procedures of choice are (i) obstructive resec 
tion and (2) a drainage operation followed by 
resection and anastomosis in two stages 
Obstructive resection combines the desirable 
features of the old type of Mikulicz operation in 
one stage making it a radical operation removing 
the growth and leaving the bowel obstructed fora 
period of 48 to 72 hours I have employed it in a 
large series of cases with a mortality rate of 
about 5 per cent and its desirable features have 
been increasingly borne in on me as I have ex 
tended the series The Mikulicz procedure wis a 
local resection accompanied by hi^h mortality 
when a large series of cases was considered At 
the same time it resulted in recurrence of the 
grow thin the abdominal wall m 12 percent of the 
cases with the possibility of a higher percentage 
of intra abdominal malignant lesions recurring 
because of failure to do widespread block dissec 
tion of the gland bearing tissues m juxtaposition 
to the growth Obstructive resection obviates 
these disadvantages makes possible radical 
excision of gland bearing tissues w ith the growth 
and in my experience has resulted m huge lower 
ing of the mortality rate 
Tlie mobilization of mobile or mobilizable seg 
ments of the large bowel down to the middle of 
the sigmoid is accomplished easily by division of 
the outer leaf of the peritoneum which is blood 
less and by rotating the bowel mesially wiping 
the glands and the fat of the mesentery inward 
The blood supply la ligated close to the root of the 
mesentery and as large a block of tissue as is 
feasible is removed I he clamp is left closed for 
48 hours at least preferably for 60 to 72 hours 
and then the proximal blade is opened allowing 
the gas to escape which it does if there is intra 
colomc pressure The clamp is allowed to remain 
on the distal portion falling off w hen it necroses 
through about the seventh or eighth dav This 
the two blind gun barrels much as in the 
old type of operation When the spur of this is 
cut out by an enterotome complete healing takes 
place spontaneously m a high percentage of cases 


(about half m my senes) if the mucous membrane 
IS not attached to the cutaneous margins and 
everted and if sufficient time is allowed before 
attempt at closure of the colostomy opening is 
made This time customarily is around 6 weeks 
to 2 months and in any event the longer one 
waits before attempting closure of the colostomy 
opening to allow regression of the inflammatorv 
tissue the more likely is closure to be successful 
at the initial attempt This type of operation of 
course never can be undertaken in the face of any 
type of obstruction and in the event of obstruc 
tion one must have at hand other stratagems 
which nece sarily consist of decompression opera 
lions followed by resection and anastomosis The 
obstructive ty’pe of operation therefore may fre 
qucntly be done m one stage whereas the other 
IS necessarily an operation m multiple stages 

MORT VLITV 

Mortality statistics in surgery of the colon and 
rectum have fortunately been slightly revised 
downward m the course of the past decade and 
yet they continue relatively high m comparison 
with mortality statistics for other chronic ail 
ments of the gastro intestinal tract Many rea 
sons are perfectly obvious for this discrepancy 
which however is more apparent than real I 
mean that the organic lesions of the large bowel 
which necessitate surgical attack on it are not 
onlv of a «enous but also of a complicated nature 
and the very ty^pe of structure which thev affect 
adds difficulties rather than encouragements The 
infection m and around growths the uncertainty 
of the Mood supply the distribution of lymphatic 
structures and the technical difficulties incident 
to mobilization and resection are well known to 
all Nevertheless a note of encouragement is 
present and this should I think be given promi 
nence by surgeons rather than the hitherto some 
what widespread pessimism that has attended 
surgery of this particular region The end results 
following successful extirpation of colonic and rec 
tal growths are not only comparable to but supe 
nor to the ultimate end results of surgical attacks 
on malignant grow ths of the balance of the gastro 
intestinal tract I think that this statement is 
readily proved by comparison of statistical data 
from the dimes of various surgeons throughout 
the world An accepted mortality rate of about 10 
per cent is m our hands at the clinic felt to be 
not unreasonable W J Mayo many years ago 
uttered the dictum that to decrease the mortalitv 
rate below this figure laid one liable to the accusa 
tion that many patients who might be benefited 
were being refused surgical help In other words 
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table m each case on its cw n merits and fen rules 
can be laid donn otherwise In mj own expe 
nence I have passed through several stages in 
relation to resection of the right half of the colon 
ranging from complete resection and anastomosis 
in one stage \\ ith decompression b> ileostomy in 
the terminal ileum to a routine plan of ileocolos 
tomy and subsequent resection in two staj^es 
Recently I have found that in about half of the 
cases one ma> just as satisfactorily accomplish 
the operation in one stage as m two with the 
same mortalitj rate and >et I am confident that 
this maneuver should be reserved for the patients 
\ ho constitute sturdier ri ks who are not de 
pleted and whose general resistance is capable of 
combating a formidable surgical procedure After 
the anastomosis has been made in the event one 
decides to do an operation m two stages the 
second stage is readilj accomplished and is very 
simple It consists in mobilizing the colon 
dividing It and turning in the cut ends The 
question of decompression after ileocolostomy is 
one that has received much consideration and 
w hen decompression is needed it provides a highly 
desirable safetv valve One ma> do either an 
ileostomj of the W itzei type in the terminal 
ileum provimal to the anastomosis or after re 
section of the colon and turning in the cut ends 


by a purse string suture onemaj leave the catgut 
long bringing it out through the end of the wound 
and leaving it as a guide down which one mav 
spear with a forceps on the fourth da> if mtra 
colonic pressure increases and untoward s>Tup- 
toms develop Should it be advantageous to 
postpone the second stage of the operation for a 
time experience is convincing that the interval 
should be considerable The urgent desire to 
complete an operation in one stage should not m 
fluence surgical judgment if by dela) even 
though It ma> be long continued one maj with 
out death of the patient remove the segment 
The economic situation alwajs urges that the 
operation be done as quicklj as possible and vet 
one s judgment should not be influenced b\ 
economics in dealing with carcinoma for radical 
measures are the onl> measures worth while and 
Id dally with a carcinoma or to attack it mde 
cisiveiv IS futile 

The matter of exploration of the abdomen he 
fore deciding on any type of operation m anj 
portion of the colon is important It should be 
carried out routinely I think m about the follow 
ing order (i) the liver (?) the aortic gland (3) 
the glands at the bifurcation of the mesenteric 
vessels (4) the pelvis and (5) the growth and its 
adjacent lymphatic structures The important 
point to be observ ed in this exploration is that the 
growth be palpated last and that its palpation 
then should be done gingerly and gently The m 
formation one obtains from palpation of the 
growth concerns (i) complications such as for 
matron of abscess (2) "ts extent (3) itsmobilitv 
and (4) the presence or absence of enlarged 
lymphatic structures in the v icinity w hich may or 
may not be malignant a determination possible 
onlv by microscopic examination Gentleness is 
essential since should a complication such as an 
abscess be present one may very easily and un 
suspectingly insert a finger into the abscess This 
will make another complication which will force 
resection at an undesirable moment Likewise 
as IS easilv demonstrated infection is spread 
from the primary growth throughout the pen 
toneal cavity by the examining hand because cm 
the number and the virulence of organisms in and 
around the grow th 

In the left half of the colon where obstruction 
IS the most alarming symptom the problem is 
different from that presented in the right half 
even to the anatomical type of bowel which is to 
be operated on If the obstruction is acute and 
the ^ el IS dilated cedematous and filled with 
material drainage by excostomy or colostomv 
proximal to the grow th is urgently indicated If 
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on the other hand as happens m the majontj of 
cases the obstruction is mild and has been ]argcl> 
relieved pre operative decompression resec 
tion frequentlj ma> be accomplished in one stage 
but without anastomosis I do not believe that 
primar> anastomosis should be carried out in the 
left colon except in extremely rare instances and 
when It is carried out I think a decompression 
procedure proximal to it cxcostomy isahvajs 
indicated In the average case in a mobile seg 
ment of bowel and this means from the hepatic 
flexure to the middle of the sigmoid I believe the 
procedures of choice are (i) obstructive resec 
tion and (2) a drainage operation followed b> 
resection and anastomosis m two stages 
Obstructive resection combines the desirable 
features of the old type of Mikulicz operation m 
one stage making it a radical operation removing 
the grow th and leaving the bow el obstructed for a 
period of 48 to 72 hours I have employed it in a 
large series of cases with a mortality rate of 
about 5 per cent and its desirable features have 
been increasingly borne m on me as I have ex 
tended the series The Mikulicz procedure was a 
local resection accompanied by high mortality 
when a large series of cases w as considered At 
the same time it resulted in recurrence of the 
grow th in the abdominal w all in 1 2 per cent of the 
cases with the possibility of a higher percentage 
of intra abdominal malignant lesions recurring 
because of failure to do widespread block dissec 
tion of the gland bearing tissues m juxtaposition 
to the growth Obstructive resection obviates 
these disadvantages makes possible radical 
excision of gland bearing tissues with the growth 
and in my experience has resulted m huge lower 
ing of the mortality rate 
The mobilization of mobile or mobihzable seg 
Jnents of the large bowel down to the middle of 
the sigmoid is accomplished easily by division of 
the outer leaf of the peritoneum which is blood 
less and by rotating the bowel mesially wiping 
^ glands and the fat of the mesentery inward 
the blood supply 1 ligated close to the root of the 
tnesentery and as large a block of tissue as is 
leasible is removed The clamp is left closed for 
48 hours at least preferably for 60 to 72 hours 
^nd then the proximal blade is opened allowing 
ine gas to escape which it does if there is mtra 
^^oionic pressure The clamp is allowed to remain 
on the distal portion falling off w hen it necroses 
nrough about the seventh or eighth day This 
•eav es the tw o blmd gun barrels much as m the 
o'a tvpe of operation When the spur of this is 
l-yt out by an enterotorae complete healing takes 
place spontaneously m a high percentage of cases 


(about half m my senes) if the mucous membrane 
IS not attached to the cutaneous margins and 
everted and if sufficient time is allowed before 
attempt at closure of the colostomy opening is 
made This time customarily is around 6 weeks 
to months and in any event the longer one 
waits before attempting closure of the colostomy 
openmg to allow regression of the inflammatory 
tissue the more likely is closure to be successful 
at the initial attempt This type of operation of 
course never can be undertaken in the face of any 
lyqie of obstruction and in the ev ent of obstruc 
tion one must have at hand other stratagems 
which necessarily consist of decompression opera 
tions followed by resection and anastomosis The 
obstructive type of operation therefore may fre 
quentfy be done in one stage vv hereas the other 
is necessarily an operation m multiple stages 

MORTVLtTV 

Mortality statistics in surgery of the colon and 
rectum have fortunately been slightly revised 
downward m the course of the past decade and 
yet they continue relatively high m comparison 
with mortality statistics for other chronic ail 
ments of the gastro intestinal tract Many rea 
sons are perfectly obvious for this discrepancy 
which however is more apparent than real I 
mean that the organic lesions of the large bowel 
which necessitate surgical attack on it are not 
only of a serious but also of a complicated nature 
and the very type of structure which they affect 
adds difficulties rather than encouragements The 
infection m and around growths the uncertainty 
of the bIcMXi supply the distribution of lymphatic 
structures and the technical difficulties incident 
to mobilization and resection are well known to 
all Nevertheless a note of encouragement is 
present and this should I think be given promi 
nence by surgeons rather than the hitherto som 
what widespread pessimism that has attenied 
surgery of this particular region The end rr Its 
following successful extirpation of colonic av \ rec 
tal growths are not only comparable to bi i upe 
nor to the ultimate end results of surgical 1 icks 
on malignantgrovvths of the balance of th fro 
intestinal tract I think that this stat it is 
readily proved by comparison of statist 1 I lata 
from the clinics of various surgeons tiir u hout 
the world An accepted mortality rate it if ut xo 
per cent is in our hands at the clinic felt to be 
not unreasonable W J Mayo man% vears ago 
uttered the dictum that to decrease ihe mortaliti 
rate below this figure laid one liable to th acr isa 
tion that many patients who might be benchted 
v\ere being refused surgical help In ither words 
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the operabilitj of carcinoma of the colon and rec 
turn should be the deciding factor rather than the 
immediate mortality rate 

In The Ma>o Clinic in 1929 the operabilitj 
rate in our senes \\as 57 5 per cent Operability 
unquestionably differs in the hands of diflerent 
surgeons and is largely a matter of individual 
judgment Judgment obviously should always be 
tempered w ith discretion and y et lack of courage 
in dealing with diseases of the large bowel con 
demns many patients to early death by refusal of 
an attempt to extirpate the growth The horizon 
of operability must not be narrowed to such an 
extent that the rate of immediate mortality is loo 
satisfactory for if this is done fewer persons out 
of a given hundred will be alive and free from 
recurrence at the end of 5 years than if a higher 
mortality rate from the immediate operation had 
been accepted The two segments of the colon 
above the rectosigmoid have been subject to m 
creasingly satisfactory attack by operation under 
cooperative management of surgeon and in 
termst and individualization and segregation of 
the patients which permit of selective stratagems 
Of tne first segment which includes the terminal 
art of the ileum the excum ascending colon 
epatic flexure and transverse colon around to 
its middle namely that portion developed from 
the midgut m 1929 at The Mayo Climc there 
were 160 operations with 14 deaths a mortality 
rate of 8 7 per cent 1 hese operations were for 
organic disease of the large bowel carcinoma m 
the large majority of instances and in addition 


for hyperplastic tuberculosis and repair of 
chronic fxcal fistulas I have not been impressed 
with the utility of operations for prolap e of the 
colon and other plastic operations aimed at the 
relief of so-called stasis and allied complaints and 
1 have never been guilty of the performance of 
any operation for this type of ailment 

On the left half of the colon which is considered 
that part which runs from the middle of the 
transverse colon down to the rectosi moid there 
were 227 operations with 17 deaths a mortality 
rate of 7 4 per cent In recent years the increas 
ing use of obstructive res ction which is largely 
a one stage operation has reduced the number oi 
operations in this particular portion of the large 
bowel and the mortality rate represents prac 
tically a mortality figured on the basis of number 
of patients rather than on the basis of number of 
operations 

The improvement in diagnostic methods then 
particularly m roentgenoscopy and proctoscopy 
permitting earlier recognition of lesions of the 
large bowel and rectum together with emphasis 
on the importance of more routine examinations 
parlicularlj after the development of the earlier 
symptoms of intestinal dyscrasias or as a part 
of the routine y early examination w ill brin this 
group of people to examination and operation at 
an earlier lime These measures w ill undoubtedly 
increase the operable group to more favorable 
proportions and at the same time will offw 
much more reasonable hope for a satisfactory 
end result 
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VERTICAL SKIN-GRAFTS FOR RECONSTRUCTION OF EYEBROWS 

STrRLING nUNNFIL MD Sw TEtNCisco 


T he peculiar appearance resulting from loss 
of ej ebrows is so conspicuous and condume 
to mental suffering that reconstruction of 
them IS often imperative The improvement in 
appearance is stnking 

Eyebrows have been made by using pedicle 
grafts of the scalp but this requires extensne and 
somewhat disfiguring operations Thiersch grafts 
do not convey hair Wolfe grafts convey hair but 
if from the scalp the thickness is so great that due 
to necrosis only about one fourth of the hairs 
survive In full thickness grafts of the scalp the 
mass of tissue is too great to be vascularized be 
fore partial necrosis sets in An eyebrow is one 
third of an inch wide and hair follicles m the scalp 
extend one fourth inch below the surface There 
fore a strip of Wolfe graft of such bulk would 
probably not live and even if its outer zone 
should survive only a few hairs v\ ould live in the 
presence of the central sloughing 
As the cutting of the skin graft in the usual 
way m a plane parallel with the surface of the 
skin would necessitate too great a thickness for 
the graft to survive I cut a thm vertical slice from 
the scalp and implant it along the brow vertical 
to the surface of the skin The process can be 
repeated three or four times at intervals of a 
month each slice being implanted above the last 
until the eyebrow is of sufficient breadth Each 


successive slice is made shorter at its outer end 
so the eyebrow will be thicker m its medial third 
and taper laterally In the inner fourth of the 
eyebrow the implants are made somewhat slant 
mg to the surface Each vertical slice is as thm 
as a millimeter and a half and is contacted with 
vascular tissue on each side so its vitality is 
assured In a month it is sufficiently vascular to 
nourish the adjoimng side of the next slice im 
planted beside it The technique is as follows 

Three Bard Parker scalpel blades with between 
them two strips of sheet metal (each a millimeter 
and a half m thickness) are clamped together by 
two Mayo haemostats The three blades are thus 
held parallel and each a millimeter and a half 
apart and the two haemostats are grasped 
together as a handle 

An area of scalp in the midoccipital region 
which IS the last part to become bald is shaved 
and painted with 50 per cent tincture of iodine 
With one vertical stroke of the tn bladed scalpel 
down the midline of the scalp m the direction of 
the hair two equal slices of graft are cut A deep 
incision is then made along the line of each eye 
brow and the slices of scalp arc implanted in these 
and secured m place with fine sutures The 
upper ends of the graft should be mediad so the 
hairs will point laterally Each stitch catches 
one edge of the incision passes through the graft 



Fig I Fi Fig 3 


I Case G D Appearance of patient March 4 Fig 2 The 6rst slice of vertical hair bearing skin graft 
'^toie reconstruction Regions of eyebrows scalp hasbwnpUcedinthehneof eacheyebrow \lsouppere>t 

“a lace ha e been Thiersch grafted Most of each eye hdshave been partially reconstructed by epithelial inlays 

cimT destroyed There are also contracting Fig 3 Three bladed scalpel for cutting equal slices of 

“”'^”oHace defect m upper lids defect m right ala vertical skin grafts made by clampingj together three 

5 and deflection of nose Bard Parker blades with stops of sheet metal between 
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PRINCIPLES AND TECHNIQUE INVOL\ ED IN THE PRESENT DAY 
TREATMENT OF CANCER OF THE UTERINE CERVIX 

FREDERICK!: \iri B Sc MI MD r\CS \zw\oru 


T he micromechanics of health\ epithelium 
m the generative tract have been considered 
elsewhere in connection with the wa> m 
which the diseased epithelium responds in cancer 
of the utenne cer\ i\ The present stud> has to do 
with the reaction of cancerous epithelium of the 
cervix to therap) particularlj toward radio 
therapj Bj ascertaining the reasons for failures 
m technique certain principles can be established 
which are basic m treating cervical cancer and 
lead up to standardiaation as far as the individu 
aht> of the problem will permit 
It IS now a surgical platitude that no operation 
deserves to be considered m cancer of the utenne 
cerviT unless it includes the outlying extension 
and metastatic deposits together with the pn 
mary growth Incomplete procedures onlv dis 
seminate the tumor and create a situation which 
makes it mote inaccessible to radiation In the 
light of what IS known about extension and re 
gjonal drainage m malignant grow ths of the cer 
vix simple panh) sterectomy must be discarded as 
an insuflicient measure 

Initial steps m an extended operation consist 
m the demonstration and isolation of the ureters 
m their course through the broad ligaments to the 
owe of the bladder In addition to the removal of 
the uterus and adnexa the technique entails an 
excision of the parametrium dose to the pelvic 
wall and the resection of the vagina at least 5 
centimeters beyond the growth 
There is no question that the extended or radi 
w operation 13 of ma;or character and the imme 
mate mortality is high According to Lynch 
among 3 239 patients who were subjected to 
operation by various surgeons there were 534 
operative deaths This amounts to 16 5 per cent 
and means that about one sixth of the patients do 
not Survive the operation 
On the other hand of this surgical senes i 313 
patients or 40 5 per cent remained clinically well 
after 5 years In comparison with this of 646 pa 
bents who were treated solely by radiotherapy 
236 that is 36 5 per cent could be recorded as 5 
>car cures In some of the individual groups a 
decidedly higher percentage is attained 
It IS difficult to correlate statistics from vanous 
sources because of the great personal equation 
that enters into the classification of patients ac 
cording to the clinical stage of the grow th As a 


fair average it might be said m round numbers 
that the $ year cures which have been obtained 
by radiotherapy amount to about 36 per cent m 
operable 6 per cent m borderline and 16 per 
cent in advanced cases 

This shows that although the results with 
radiological methods in very early carcinoma so 
far have not surpassed those of surgery the scope 
of radiotherapy is greater More than this it 
lends Itself to the treatment of those advanced 
growths in which 5 year cures are no longer at 
tamable by any means and holds out the hope 
that the span of life may be prolonged and often 
doubled 

In borderline cases in which the degree of inva 
Sion of the cellular tissue of the doubtful space 
between the broad and sacro utenne ligaments 
always remains somewhat uncertain radiotherapy 
is unquestionably preferable to surgery because 
of the lesser risk and greater promise 

In the early cases which belong to the truly 
operable class it is the fact that the mortabty 
after operation is so high rather than the guaran 
tee of a better result that may be determining 
However exceptionally in small epithehomata of 
the cervix in lean women who also are otherwise 
surgically fit operation may still be considered 
justifiable m the hands of surgeons who are thor 
oughlyf experienced m pelvic technique At least 
under these circumstances surgery leaves very 
little doubt that any cancer nests m the vianity 
of the growth have escaped the therapy The 
fact remains that there are instances of compara 
lively early carcinoma of the cervix m which ra 
dium treatment combined with high voltage 
therapy has failed to achieve a 5 year cure But 
it cannot escape those who are working in this 
field that the technique is still capable of much 
improvement and that perhaps after all the 
question is purely one of adequate radiation At 
least two instances can be recalled at the Cancer 
Institute m w hich this critiasm is unmistakably 
tenable 

A VI tal problem has been how to secure the uni 
form not the focal destruction of cancer cells 
another problem the suffiaenl radiation not only 
of the primary growth but also of its more inac 
cessible outlying parts An early recurrence lo 
caUy probably signifies that some malignant areas 
have been allowed to remain m the cancerous 
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cervix while later recurrence usuallj means that 
the outposts of the cancer have been insufh 
ciently treated Further study is necessary which 
correlates the exact anatomical location of the re 
currence with the special technique employed in 
particular cases 

It IS a little more than two decades since the 
first attempts were made to use radium m tumor 
therapy Robert Abbe in this city probably was 
the first surgeon to apply it to uterine cancer 
There are some who will recall the practical mcon 
vemence of carrying about small quantities of this 
preaous substance from one sufferer to the other 

Then there was found a way of collecting from 
radium the emanation on which its radioactivity 
depends Instead of applying the radium itself 
measured quantities of the gaseous emanation 
were axailable in glass capillaries which were then 
enclosed in small capsules or applicators This 
made it possible to treat many tumors at once 
with the emanation that was obtained from an 
otherw ise limited supply of radium The physical 
and chemical effects in broad terms are the same 
as for the radium salt itself which has first to pro 
duce emanation before this can resolve itself 
further to liberate radiant energy 

The radium emanation or radon yields a 0 
and 7 rays The o rays do not penetrate tissue 
and have no therapeutic value Onh the and 
7 ra^ have been applicable to cancer 

Alter the emanation or radon has been col 
lected m sealed glass capillanes the a ray is with 
held but the ^ and 7 rays are available When 
the capillaries ate placed in a metal container of 
sufficient wall thickness for screenage the pn 
mary (3 rays cannot escape and the 7 rays alone 
pass through the filter In this way relatively 
pure 7 ray activity is obtained 

One millimeter of lead is capable of absorbing 
99 9 per cpnt of the primary rays The xaluc of 
other metals as filters in comparison with lead 
depends directly on their relative density On 
this basis to obtain equivalent (3 ray screenage 
the capsule wall thickness must xary according 
to the metal of which it consists platinum o 5 
millimeter and gold o 6 millimeter silver or lead 
10 millimeter steel or brass 2 o millimeters alu 
mmum 4 0 millimeters 

Thus one half the thickness of platinum suffices 
to gi\ e about the same filtration as lead Because 
of the lesser wall thickness which is required 
capsules that are less bulky can be constructed by 
using platmum without in any way reduang 
the screenage 

Theoretically the small fraction of i per cent 
of 0 rays that escapes with this screenage to- 


gether with some of the other soft 7 ray compo- 
nents seems negligible but practically it is not 

No real disadvantage can accrue from using 
ampler screenage with platinum smce no more 
than a 2 millimeter wall thickness is probably 
ever necessary to insure satisfactory filtration 
This still permits the construction of a capsule 
which IS not too large for intra uterine as well as 
extra uterine application 

With this added filtration however tbe m 
creased absorption of 7 rays by the metal be 
comes a factor In detenmmng the quantity of 
the radium salt or its emanation that each appli 
cator shall contain an allowance must be made 
on account of the loss of available 7 ray activity 
which IS due to this absorption According to 
figures obtained from S Schneiderman ©smilli 
meter of platmum absorbs 4 90 per cent or about 
one twentieth of the 7 rays while 1 0 millimeter 
of platinum takes up 9 56 per cent that is nearly 
one tenth and with 2 0 millimeters of this metal 
the absorption rises to x8 4 per cent or almost 
one fifth 

In other words if 50 milhcuncs is intended to 
be the available working dose then tbe imtial 
dose in the capsule must be one twentieth greater 
when the platinum capsule is one half nuUimeter 
thick therefore 5 5 milhcunes one tenth more 
when the filler is 1 o millimeter thick that is 55 
milhcunes and nearly one fifth must be added 
for the standard platmum capsule of 2 niilh 
meter wall thickness namely 10 milhcunes mak 
mg the imtial dose 60 milhcunes in order to 
obtain an available working dose of 50 milhcunes 

Perhaps partly because the uterus forms a 
naturally well adapted receptacle for the radium 
applicator the outstanding work with radium on 
cancer has been done in gynecology It is fortui 
tous that this has been so since carcinoma of the 
uterine cervix has proved to be particularly dim 
cult to approach by surgery 

Clinically speaking the average cancer of the 
cervix includes about 36 cubic centimeters of 
primary tumor bed If o 9 to i 0 millicurie must 
be delivered as a lethal dose to each cubic centi 
meter of this tissue then a total dosage of 4 
to 4 800 milbcurie hours will be required solely to 
destroy the zone from which the tumor grows 
This dosage does not include that which shall be 
necessary to reach the extensions of the primary 
growth into outlying districts and its secondary 
deposits along the anatomic lines of the regional 
drainage 

It has become evident in practice that by seed 
implantation alone this requirement is not ade 
quately met When glass seeds were used with a 
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potency varying from a mimmum of o 3 milli 
curie to a maximum of o 5 niillicurie each at 
least two or three of these seeds had to be allotted 
to each cubic centimeter of tissue in the periphery 
of the tumor Although no radiation was wasted 
on the exophytic and decadent portions of the 
growth nevertheless in order to escape trau 
matizing the cancer bed itself too extensuely by 
numerous implantations instead of two or three 
seeds actually seldom more than one seed to the 
cubic centimeter was used This means that at 
one session the tumor received directly only about 
one half or one third of the dosage which it should 
ha\e had With the idea of making good this 
shortage the procedure was repeated once or 
twice after an interval of 3 to 6 w eeks In some 
instances instead of the vaginal the transperi 
toneal route was chosen 
However the great importance of the time span 
through which the dosage is distributed became 
apparent with the experience that in spite of the 
usual CO ordination of the treatment with high 
\oItage some portions of the primary growth re 
mained active reasserted themselves and gradu 
ally made headway, as it were over the radiation 
or escaped beyond its control 
Seed implantation alone therefore without re 
enforcement, is too feeble for the needs in dealing 
^ith cervical cancer ^Vhlle the total initial dose 
15 insufBcient and further dosage must follow it 
takes nearly 4 days before one half of the initial 
dosage is spent upon the tissues so that it may 
become effective and not before the end of one 
month has all the radiant energy been dispensed 
There can be little doubt that as time elapses 
under incomplete radiation some parts of the 
pnmary mass will continue to grow In order to 
prevent the cancer from becoming uncontrollable 
the lethal dose must be given as rapidly as the radt 
ated tissues and structures will permit 
Another inadequacy in the therapy by means of 
radon seeds is referable to the production of what 
may be called barrier sclerosis before the invading 
carcinoma is completely destroy ed Microscopic^ 
sections of the shrunken cervix after this treat 
ment not infrequently show a massive mesh of 
altered connective tissue m which groups of dor 
mant cancer cells are imprisoned that subse 
quently may become active Sometimes the site 
of the tumor appears healed clinically when in a 
later follow up examination a cancerous patch 
IS discovered which has broken through the seJe 
rosed surface All this reveals that destruc 
tion of cancer cells instead of having been um 
lorm has occurred m scattered areas and is focal 
m character These minute groups of cancer cells 


cannot be localized clinically and any degree of 
precision in the implantation of seeds is no longer 
possible Besides this the sclerosis bamer makes 
the situation more dilEcuIt to deal with no mat 
ter what method of radiation is subsequently 
chosen 

It is primarily the catalysis of the cancer cells 
that IS wanted and not so much their incarcera 
tion m connective tissue The primary / 3 ray 
emitted by the unscreened glass seed is without 
question largely responsible for inciting excessive 
sclerosis before all the cancerous elements have 
been reached 

The tissue damage caused by the implantation 
trocar calls for replacement by connective tissue 
The seeds which remain imbedded in the tumor 
arc minute foreign bodies and as such play a part 
by mechanical irritation But these factors are 
minimal when compared with the irritant action 
upon the environment of the implant by the es 
caping 0 rays There is necrosis with the seed as 
its center and in the surrounding connective 
tissue both replacement reaction and defensive 
response These changes however are not far 
reaching but limited to a small radius they are 
focal because the ^ ray does not penetrate but 
IS absorbed in the tjs:>ues of the tumor within a 
few millimeters of its source 

There is no question about the effectiveness of 
the pnmary ^ray m the immediate vicinity of 
the seed but the problem is the effacemenl of the 
doubtful areas which he beyond the short range 
of the seed If the /? rays could be evenly dis 
tnbuted to every part of tlie tumor then the 
therapeutic result would be perfect The pn 
mary /? ray is under the existing circumstances 
however a hindrance rather than a help and 
efforts to eliminate its interfering action were 
made by improving the filtration 

Instead of using glass seeds gold capillaries 
were calibrated into gold seeds But the wall 
thickness of the gold implants could scarcely be 
more than o 3 millimeter and their size and in 
creased ponderosity made them much less satis 
factory for embedding in the tissues and with all 
this disadvantage the screenage was not even one 
half of what was needed to exclude the ray and 
secure pure 7 radiation 

In another procedure for the intratumoral or 
interstitial application of radium a number of 
needles with a definite radon content are inserted 
longitudinally into the cancerous cervix WTien 
the desired dosage has been deliv ered the needles 
are removed This may conveniently be done m 
4 days at which time one half of the total 7 ray 
activity will have been spent In this way a 
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cerm while later recurrence usually means that 
the outposts of the cancer have been insuffi 
ciently treated Further study is necessary which 
correlates the exact anatomical location of the re 
currence with the speaal technique employed m 
particular case 

It IS a little more than two decades since the 
first attempts were made to use radium m tumor 
therapy Robert Abbe in this city probably was 
the first surgeon to apply it to uterine cancer 
There are some who will recall the practical incon 
vemence of carrying about small quantities of this 
precious substance from one sufferer to the other 

Then there was found a way of collecting from 
radium Uie emanation on which its radioactivity 
depends Instead of applying the radium itself 
measured quantities of the gaseous emanation 
were available m glass capillaries which were then 
enclosed m small capsules or applicators This 
made it possible to treat many tumors at once 
With the emanation that was obtained from an 
otherwise limited supply of radium The physical 
and chemical effects m broad terms are me same 
as for the radium salt itself which has first to pro 
duce emanation before this can resolve itself 
further to liberate radiant energy 

The radium emanation or radon yields a 0 
and 7 rays The a rays do not penetrate tissue 
and ha\e no therapeutic value Only the 0 and 
7 rays have been applicable to cancer 

After the emanation or radon has been col 
lected in sealed glass capillaries the a ray is with 
held but the 0 and 7 rays are available When 
the capillaries are placed m a metal container of 
sufficient wall thickness for screenage the pn 
mary 0 rays cannot escape and the 7 rays alone 
pass through the filter In this way rdatively 
pure 7 ray activity is obtained 

One millimeter of lead is capable of absorbing 
99 9 per cent of the primary 0 rays The value of 
other metals as filters in comparison with lead 
depends directly on their relative density On 
this basis to obtain equivalent 0 ray screenage 
the capsule wall thickness must vary according 
to the metal of which it consists platinum o 5 
millimeter and gold 0 6 millimeter sih'er or lead 
I o milhineter steel or brass a o nullimeters alu 
rainum 4 0 millimeters 

Thus one haU the thickness of platinum suffices 
to giv e about the same filtration as lead Because 
of the lesser wall thickness which is required 
capsules that are less bulky can be constructed by 
using platinum without m any way reducii^ 
the screenage 

Th«oreUcally the small fraction of i per cent 
of ^rays that escapes with tffis screenage to- 


gether with some of the other soft 7 ray compo- 
nents seems negligible but practically it is not 

No real disadvantage can accrue irom using 
ampler screenage with platinum since no more 
than a 2 millimeter wall thickness is probably 
ever necessary to insure satisfactory filtration 
This still permits the construction of a capsule 
which is not too large for intra uterine as well as 
extra uterine application 

With this added filtration however the in 
creased absorption of 7 rays by the metal be 
comes a factor In determimng the quantity of 
the radium salt or its emanation that each apph 
cator shall contain an allowance must be made 
on account of the loss of available 7 rav actmtv 
which is due to this absorption According to 
figures obtained from S Schneiderman 0 5 tmlh 
meter of platinum absorbs 4 90 per cent or about 
one twentieth of the 7 rays while 1 0 imllimeter 
of platinum takes up 9 56 per cent that is nearly 
one tenth and with 2 o millimeters of this metal 
the absorption rises to 18 4 per cent or almost 
one fifth 

In other words if 50 milhcuries is intended to 
be the available worbng dose then the initial 
dose in the capsule must be one tw entieth greater 
when the platinum capsule is one half rnilliineter 
thick therefore 52 5 millicuries one tenth more 
when the filter is i 0 millimeter thick that Js 55 
millicunes and nearly one fifth must be added 
for the standard platinum capsule of 2 imlli 
meter wall thickness namelv 10 imllicunes mak 
mg the initial dose 60 milhcuries m order to 
obtain an available working dose of 50 miUicunes 

Perhaps partly because the uterus forms a 
naturally well adapted receptacle for the radium 
applicator the outstanding work with radium on 
cancer has been done in gynecology It is fortui 
tous that this has been so since carcinoma of the 
uterine cervix has proved to be particularly diffi 
cult to approach b\ surgerv 

Qinically speaking the average cancer of the 
cemx includes about 36 cubic centimeters of 
primary tumor bed If 0 9 to i o nullicune must 
be delivered as a lethal dose to each cubic cenU 
meter of this tissue then a total dosage of 4 3 ®° 
to 4 800 milhcurie hours will be required solely to 
destroy the zone from which the tumor grows 
This dosage does not include that which shall be 
necessary to reach the extensions of the primary 
growth into outlying districts and its secondary 
deposits along the anatomic lines of the regional 
drainage 

It has become evident in practice that by seed 
implantation alone this requirement is not ade 
quately met When glass seeds were used with a 
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potency varying from a minimum of o 3 milh 
curie to a maximum of o g millicune each at 
least tivo or three of these seeds had to be allotted 
to each cubic centimeter of tissue m the periphery 
of the tumor Although no radiation was wasted 
on the exophytic and decadent portions of the 
growth, neverthele«is in order to escape trau 
matizing the cancer bed itself too extensively by 
numerous implantations, instead of two or three 
seeds, actually seldom more than one seed to the 
cubic centimeter was used This means that at 
one session the tumor received directly only about 
one half or one third of the dosage w hich it should 
have had \Vith the idea of making good this 
shortage the procedure was repeated once or 
twice after an interval of 3 to 6 weeks In some 
instances instead of the vaginal, the transpen 
toneal route was chosen 
However the great importance of the time span 
through which the dosage is distnbuted became 
apparent with the experience that m spite of the 
usual CO ordination of the treatment with high 
voltage some portions of the primary growth re 
mamed active, reas'»erted themselves, and gradu 
ally made headway as it were over the radiation 
or escaped be> ond its control 
Seed implantation alone therefore w ithout re 
enforcement is too feeble for the needs m dealing 
with cervical cancer ^Vhlle the total initial dose 
IS insufficient and further dosage must follow it 
takes nearly 4 days before one half of the initial 
dosage is spent upon the tissues so that it may 
become eSective and not before the end of one 
month has all the radiant energy been dispensed 
There can be little doubt that as time elapses 
Under incomplete radiation some parts of the 
primary mass will continue to grow In order to 
Prevent the cancer from becoming uncontrollable 
the lethal dose must be given as rapidly as the radi 
ated tissues and structures uiU permit 
Another inadequacy in the therapy by means 01 
radon seeds is referable to the production of what 
may be called barrier sclerosis before tbe invading 
caranoma is completely destroyed ^Iicroscopical 
sections of the shrunken cervix after this 
ment not mfrequenlly show a massive mesh of 
altered connective tissue m which groups of dor 
mant cancer cells are imprisoned that subse 
quently may become active Sometimes the site 
of the tumor appears healed clinically when m a 
later follow up examination, a cancerous paten 
is discovered which has broken through the scle 
rosed surface All thi rev eals that the destruc 
tion of cancer cells instead of havnng been uni 
form has occurred m scattered areas and is fo^l 
m character These minute groups of cancer cells 


cannot be localized clinically and anv degree of 
precision in the implantation of seeds is no longer 
possible Besides this the sclerosis barrier makes 
the situaUon more difficult to deal with no mat 
ter what method of radiation 15 subsequently 
chosen ,, 

It IS primarily the catalysis of the cancer cells 
that is wanted and not so much their incarcera 
tion in connective tissue The primary ^ ray 
emitted by the unscreened glass seed is without 
question largely responsible for inciting excessive 
sclerosis before all the cancerous elements have 
been reached 

The ussue damage caused by the implantation 
trocar calls for replacement by connective tissue 
The seeds which remain imbedded m the tumor 
are minute foreign bodies and as such play a part 
by mechanical irritation But these factors are 
mimmal when compared with the imtant action 
upon the environment of the implant by the es 
capmg ^ rays There is necrosis with the seed as 
Its center and m the surrounding connective 
tissue both replacement reaction and defensive 
response These changes however are not fat 
reaching but limited to a small radius they arc 
focal because the ^ ray does not penetrate but 
IS absorbed in the Ussucs of the tumor within a 
few millimeters of its source 

There is no question about the efiecliveness of 
the primary ^ ray in the immediate vicinity of 
the seed but the problem is the effacement of the 
doubtful areas which he be>ond the short range 
of the seed If the /3 rays could be evenly dis 
tnbuted to every part of the tumor then the 
therapeutic result would be perfect The pn 
maiy g ray is und^r the exisUng circumstances 
however a hindrance rather than a help and 
efforts to eliminate its interfering action were 
made by improving the filtration 

Instead of using glass seeds gold capillaries 
•were calibrated into gold seeds But the wall 
thickness of the gold implants could scarcely be 
mote than o 3 millimeter and their size and in 
creased ponderosity made them much less satis 
factory for embedding in the tissues and with all 
this disadvantage the screenage was not even one 
half of what was needed to exclude the ^ ray and 
secure pure 7 radiation 

In another procedure for the mtratumoral or 
interstitial application of radium a number of 
needles with a de^ite radon content are inserted 
longitudinally into the cancerous cervix When 
the desired dosage has been delivered the needles 
are removed This may convementl> be done in 
4 da>s at which time one half of the total 7 rav 
activity will have been spent In this way a 
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considerable dosage may be obtained Thus if 4 
needles of 10 millicuneseach ha\e been inserted 
then the total dosage of which these needles are 
capable is $ 332 millicurie hours since 4 times 10 
millicunes times 133 3 equals 5 332 milhcune 
hours One half of this dosage that is a 666 milli 
curie hours will have been received in somewhat 
less than 4 dajs — the time when the needles are 
again evtncted 

These hollow needles are made of platinum 
The relatively slender caliber which is required 
for the purposes of interstitial insertion restricts 
the wall thickness of these needles to 04 milh 
meter at the most and this is clearl> not suflicient 
to bar all the 0rajs from reaching the tissues 

Besides this a variable amount of necrosis 
occurs about the needles because secondary /? rays 
are developed where the bare surface of the nee 
die IS contiguous to the tumor tissue Needles 
thit are open at one end and have simply been 
plugged with paraffin should not be used for it 
IS evident that unfiltered rays must gam exit at 
this point 

In the treatment of the cervix for cancer the 
sphere of usefulness of implants and needles is 
limited to particular problems An isolated vagi 
nal deposit can sometimes be conveniently re 
moved by implanting seeds Transpentoneally 
in rare instances seeds may be used to attack a 
secondarv focus of malignancy where no other 
method is applicable \\ hen a follow up treat 
ment of the sclerosed and shrunken crater site to 
which the capsule does not readily adapt itseU 
IS necessary because there is evidence that be 
nenth the surface some areas of the primary 
growth are still active the introduction of radon 
needles may be preferable 

U bat IS desired is a simple standardized pro 
cedure which can be followed as a routine fhe 
platinum capsule constitutes a unit which is 
adaptable to the treatment of most carcinomata 
of the cemx 

The radiation of the growth is attained by the 
intrapelvic and extrapelvic route The intra 
pelvnc treatment resolves itself into the inlra 
uterine and the vaginal application of radium 
The cap ule is the essential integer m this* pro 
cedure The aim is to arrange a number of cap 
sules in protective containers which conform to 
the local requirements The extrapelvic p h a v » of 
the therapy consists m radiation accomplished by 
means of the y ray pack or where this is not 
available the high voltao-e N. ray 

The intra uterine applicator consists of three 
platinum capsules that are enclosed in tandem in 
a single soft metal free rubber sac 


By mams of dressing forceps the applicator is 
carried up to the fundus of the uterus so that one 
capsule occupies the funda! the next the inter 
mediate and the third the cervical segment of 
the uterine cavity or otherwise it reaches the 
level of the crater nm A linen thread about 8 
inches long is fastened to the low er end of the rub- 
ber container Sterilized white vaseline facihtates 
the introduction and reduces the trauma 
If the canal is too narrow graduated sounds 
wiped with sterile white vaseline are preferred to 
the ordinary or parallel blade dilator If a biopsv 
of the tumor is required it is obtained after the 
intra uterine applicator has been inserted 
Curettement extensive excochleation or cau 
tery and all unnecessary manipulation or trauma 
are avoided If an exophytic mass prevents 
proper access to the active portions of the growth 
it IS best ablated near its base by means of the 
high frequenev cutting electrode 
The vaginal preparation consists m simple 
cleansing with warm i percent aqueous lyso! sole 
lion The nurse uses the digits of her gloved hand 
instead of the sponge stick In a large senes 
(April 1926 to November 1929) solupinol a 
steam distilled pme oil has been used m place of 
ly sol It is considerably milder than phenol in its 
antiseptic action as laboratory tests by R C 
Schleubsner have shown but nevertheless seem* 
peculiarly satisfactory in dealing with the putre 
lactive organisms which play a part as soon as 
the surface of the growth is broken Where thers 
IS ulceration a coating of tincture of iodine can 
easily be applied directly to the lesion 
Even if the patient has voided the soft rubber 
catheter is used to make sure that the bladder is 
empty The colon has been properly flushed b) 
means of a warm water enema on the previous 
day 

Spinal analgesia with novocam gives the most 
perfect relaxation for the preliminary examina 
tion makes the procedure painless and causes no 
interruption m the upbuilding plan immediately 
afterward 

The platinum capsule IS 25 millimeters m length 
or less It has a wall thickness of i to 2 mill* 
meters and an outer diameter of 4 or 6 milU 
meters Its end can be unscrewed to receive the 
glass capillaries which contain the radon The 
rubber sac is one half millimeter thick 
Each capsule carries an average of 7 5 to 30 
millicuries of radium emanation and yields about 
1 000 imllicuiie hours of pure 7 radiation during 
an application lasting 48 hours The total radis 
tion del vered by the three capsules amounts to 
3 000 milhcune hours By doubling the milhcurie 
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content of the cervical capsule the total radia 
tion can be raised to 4 000 milhcune hours This 
allows for loss b> absorption which amounts to 
one tenth for i millimeter of platinum or one 
fifth for a millimeter capsule w all of the same 
metal In other words to have the working 
effect of 23 milhcunes actualh 37 5 milhcunes 
must be earned if the capsule has 1 millimeter 
filtration and 30 milhcunes if the filtration is m 
creased to millimeters 
The radiation of the cervico\aginal junction 
adjacent \aginal segment paravaginal and para 
metrial lymphatics and connective tissue is 
attained by means of the lagDial applicator 
The vaginal applicator must be fitted to the 
rather varied conformation produced by the can 
cerous growth and as far as possible should be 
placed m direct contact with the tumor and its 
extensions along the vagina Many of the rigid 
devices as well as the ordinarv colpostat have 
therefore had a limited use 
A form of vaginal applicator which is simple 
quite adaptable and readily improvised is the 
radon ring It consists of a ring of metal free rub 
her tubing of ii 5 millimeters outer diameter 
with 2 5 to 3 millimeter wall thickness and a 6 5 
to 6 millimeter lumen which is just large enough 
to hold the capsules snugly In a ty pical case the 
radon ring harbors three platinum capsules of 2 
millimeter screenage and the «ame construction 
as those selected for intra uterine use 
When the ring is in place two of the capsules 
are in a favorable position while acting locallv 
also to discharge the excess radiation into the 
cellular tissue and lymphatics of the retrolateral 
space between the broad and sacro uterine liga 
ments on each side These capsules are charged 
w ith 30 milhcunes of the radium emanation 1 he 
third capsule lies directlv anterior and contains 
but IS milhcunes of the radioactive gas In ad 
dition to its surface effect this capsule has to 
supply radiation to the subepithelial and sub 
mucous lymphatic meshes of this segment of the 
vagina as well as to the small area of vesico 

V agmal cellular tissue just in front of it If this 
radiation is allow td to continue for 48 hours the 
total dosage received vaginally will amount to 
about 2 500 milhcune hours 

After deciding to v\hat points on the vaginal 
aspect of the tumor the direct application is to be 
made or along what segments of the advanang 
crater edge m the v iginal w all the diameter of the 

V agina is measured or estimated at this level 

Because the circumference of a circle is approxi 
mately three times its diameter the length of 
tubing required for the ring is about three times 


the diameter Actually w ith the thick tubing that 
IS employ ed the piece must be cut about i 5 to ■> 
centimeters shorter because of peripheral stretch 
ing of the rubber tube when it is fashioned into a 
ring After the ends of the rubber tube have been 
joined by means of a dumbbell shaped unit of un 
polished wood a ring is obtained which is of the 
desired size The joint is best placed posteriorly 
First the anterior capsule is pushed to the middle 
of the tube then the retrolateral capsules follow 
on each side finally the open ends of the tube are 
connected by means of the dumbbell umt 
If It IS desirable to apply a capsule to the tumor 
surface at some point within the ring a section of 
rubber tubing easily can be attached to each side 
of the ring by making a small longitudinal slit or 
button hole at the proper level and using the 
dumbbell unit In this w ay a segment of rubber 
tubing which acts as the capsule holder can be 
firmlv fixed within the ring 
If because of inv olvement the diameter of the 
vagina at the level of application is less than 4 to 
5 centimeters or 1 to 2 inches the radon ring is 
not practicable as a capsule carrier A piece of the 
rubber tubing doubled upon itself and joined by 
means of a dumbbell unit which is inserted into 
button hole slits made m the contiguous limbs of 
the tube forms a twin tube which can receive two 
capsules side bv side Sometimes no more than a 
single section of rubber tubing with a rubber 
stopper at each end can be used The single tube 
the twin tube or the radium ring are applicators 
which can be improvised easily m a few minutes 
by using standard caliber metal free rubber tub 
ing and the dumbbell joints 
Before the vaginal applicator is inserted it is 
wrapped with sterilized vaseline gauze strip or 
simply covered w ilh a heaw coat of vaseline 
Sterile vaseline gauze strip packing displaces 
the bladder forward and the rectum backward 
and keeps the vaginal applicator in place 
Whenever this can be done both mtra uterine 
and vaginal applicators are used at one session 
After a 48 hour period of radiation both are re 
mowd The patient receives a douche with i 
per cent solupmol in warm water and a warm 
water enema She is allow td to rest at least i or 
2 weeks before the mtrapelvic therapv is re 
enforced by any extrapelvac procedure 
After the use of radium a slight elevation of 
temperature occurs which usually does not ex 
ceed loi degrees F rcctally This is somewhat 
analogous to the protein fever which reaches its 
greatest rise withm 36 hours after an aseptic 
operation If the pyrexia goes beyond this maxi 
mum nse an infection is likely to be responsible 
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and the radium has to be remo\ ed It is a senous 
violation of good judgment to institute radiologi 
cal treatment when an active pelvic process ex 
ists The radiation is not well tolerated by the 
tissues which surround the cancer terntoiy when 
these have been acutely infected Their resist 
ance is temporarily dimmished because of the 
toxic action of pathogenic organisms Gangrene 
of the adherent fallopian tube and appendix has 
occurred in such a situation subsequent to the 
intra uterine application of radium 

Nausea and vomiting of small quantities of 
bilious fluid may occur at the height of the proc 
ess and are perhaps due to split protein toxicosis 
from the breaking down of the cancer tissue 

The chief complaint is often the dull pam in the 
back It IS clearlj of pelvic origin and localized 
characteristicallj about the posterior superior 
interspinous line 

There maj be frequency of urination but no 
real djsuna no more than a complaint of slight 
burning on voiding Catheterization or bladder 
drainage seems meddlesome no harm can come 
from the visceral shifting caused by the normal 
filling and emptjing of the bladder 

Exceptional!) there may be a cystitis or a 
proctitis which takes several weeks to subside 
Proctitis was more frequent formerly when rectal 
application was used to treat the posterior para 
metrium The rectal mucosa is so much more 
sensitive to the application of radium than the 
uterine cavity or vagina that the procedure is no 
longer one of choice 

A loop of the ileum frequently lies m the poste 
nor cul de sac Vat^mal packing displaces it from 
this position It has happened that a loop of 
small bowel which was contiguous to the dorsum 
of the uterus was damaged during the intra 
uterine use of radium A radium burn might lead 
to adhesions of the bowel to the uterus and in 
tesUnal obstruction An unduly large dose of 
radium with insufficient screenage of the primary 
(3 rays may readily invite such a complication 

It is good practice to place the vaginal packing 
securely so that the nurse may change the posture 
of the patient during the 48 hour session of 
radium treatment By following this plan instead 
of enjoining the patient to remain constantlyr on 
her back the relations of the pelvic viscera are 
shifted to a sufficient extent to avoid the con 
tinuous radiation of one surface of an organ 

The ansmia particularly m advanced cancer 
of the utenne cervnx takes the form of a chloro 
anxmia There is a moderate reduction m the 
total number of erythrocytes but the hasmo- 
globm is considerably decreased so t^t the m 


dividual red cells are quite pale The hsmoglo- 
bin may be as low as 30 to 60 per cent and is the 
index of the chlorosis and not of the anamia due 
to uterine bleeding The clinical course in most 
instances shows a disproportionate drop m the 
blood color index while relatively little uferme 
bleeding is going on It may be that the himo- 
lytic products which are set free at the site of 
cancer necrosis are causal If the chloro-ansnua 
IS not the direct outcome of a loss of blood and 
there are hmmolytic substances actually present 
in the blood of these patients it is perhaps com 
prehensible why the response to transfusion of 
blood is on the whole not very satisfactory 

In the larger degenerating tumors there is apt 
to be a slij,ht hyperleucocytosis of the polymor 
phonuclear variety With radiation a leucopenia 
may be induced This is probably traceable to 
extensive aggregations of polymorphonuclear neu 
trophiles at the cancer site which undergo dissolu 
tion with the cancerous growth For the time 
being the demand cannot be met by the supply 
and a transient leucopenia develops If the leu 
copenia does not disappear promptly this im 
plies a senous incompetency on the part of the 
blood forming organs 

It IS to be taken into account that in applying 
the vaginal ring the capsules are excentrually and 
not centrally situated and at least 2 to a s centi 
meters distant from the uterine axis The rays 
from this applicator therefore are more effective 
in the periphery than those which emanate from 
the uterine source 

If there is mobility of the structures as m pa 
tients in whom the doubtful areas are not ex 
tensively invaded the radon ring may be brought 
still closer to the pelvic wall in either of these dis 
tricts To accomplish this the ring is wei hted 
by inserting several plugs of lead or bullets m 
tandem and together with the capsules By its 
gravity the ring will necessarily shdt in the direc 
tion toward which the patient is inclined 

In the routine treatment which includes both 
doubtful areas the patient is tilted by the nurse 
alternately into a right or left semilateral posi 
tion from time to time while a pillow supports 
the hollow of the back 

The number of y rays emitted by even asmaU 
quantity of radium is probably m^itely greater 
than the actual number of cells in any cancerous 
growth Individual or dispersed ray s cannot have 
a lethal effect A certain degree of concentration 
may stop mitosis or induce temporary suspension 
of cell activities but with greater concentration 
the cell becomes irreparable and disintegrates in 
nucleus and body 
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The problem is hov, to delu er the 7 ra> actmtv 
m proper concentration to the cancer district 
without dealing a damaging charge to the sound 
organs and tissues which intervene 
One solution is based on the application of the 
principle of crossfirmg The penetrating power 
of the 7 ray is not at fault It takes about 20 
centimeters of soft tissue to absorb these ra>s 
entirely The fact is however, that the bundles 
of ra> s become dispersed their concentration or 
intensity decreases tapidlv and inversely to the 
square of the distance they ha\e to traverse 
So It happens that the therapeutic e 0 ect as 
far as the destruction of cancer cells is concerned 
IS actually lost at a distance of 2 to 3 or 4 cent! 
meters from its source Since the radu of the true 
pelvis at this level vary between 6 o and 6 5centi 
meters it is evident that the remoter foci ma> 
not come within this range 
By using in addition the 7 ray pack m extra 
pettK treatment by means of crossfirmg the 7 
rays can be made to converge at anv point m the 
elvis The 7 ray beams othenvise attenuated 
y dispersion are re enforced by others which 
enter from another angle or field The plan is to 
choose the focus for the crossfinng rays so that it 
will he within those districts which would other 
wise have received insufficient radiation 
The thought is not new that instead of K rays 
the 7 rays from larger quantities of radium could 
be used similarly in extrapelvic treatment m the 
form of an adequately constructed radium pack 
It probably originated with Janeway more than 
a decade and a half ago 
Since in all of the insufficiently radiated zones 
the cancer must continue to grow the central 
should be supplemented by the peripheral radia 
tion at the earliest moment possible 
^Vhen the right or left iliac regions are chosen 
as portals of entrj the patient lies on her back 
For the right or left parasacral fields she is. placed 
in the ventral posture The abdominal organs 
are shielded with lead In both postures a pillow 
IS put under the patient near the ihac crest This 
helps to turn the pelvic inlet toward the source of 
radiation so that the rays can be directed into the 
true pelvis For better crossfiring effect on the 
penpherj the right side front and back are radiated 
on the same da> the left side front and back on 
another day Or el e both sides front and back 
are taken m turn on the same day In this waj, 
the more inaccessible cancer cells that have been 
insufficiently radiated will receive a crossfinng 
dose before they have had time to recover 
In cancer of the cerv u a vulv ar field for extra 
pelvic radiation is usually not selected because 


the central sections of the cancer have previously 
been more directly influenced bj the mtrapelvic 
treatment 

Hypogastric or sacral portals of entry are gen 
eraUy avoided The bladder and rectum have 
already been the mavoidable targets for aberrent 
rays during the tntrapelvtc application of radium 

Essentially they ray pack consists of a massive 
cup of lead which holds in multicentnc distnbu 
tion a large quantity 2 to 4 grams of radium 
usually in the form of radium sulphate The pon 
derous metal of which the cup is made acts as a 
shield against the radium on all sides c’ccepting 
Its open end through which the filtered rays are 
allowed to escape The filtration amounts to 
somewhat more than the equivalent of i milh 
meter of platinum which clinical e-^erience so far 
has shown to be ample for this form of therapy 
The radium pack is nev er do e to the skin but as 
a rule is operated at a distance of about 10 to 15 
centimeters from its surface A sliding mecha 
msm allows it to be raised or lowered The pack 
is suspended from the sliding mechanism bv 
means of a universal joint so that it can be ad 
justed to any angle or fixed m any direction 

A 4 gram pack is m the possession of the Ra 
dium Institute of Pans another in the General 
Memorial Hospital of New York If a more or 
less advanced carcinoma of the cervix requires a 
dosage of approximately 240 000 milligram hours 
the pack makes it possible to dehver this large 
dosage w ithm 2 or 3 weeks without rendering the 
individual treatment altogether too tty mg for the 
patient m point of duration With the gram 
pack which IS operated by W H Cameron of this 
aty the corresponding plan would be to admmis 
ter such a dosage through a longer span of time 
covering not less than 4 to 6 weeks Experience 
in tins direction is still too limited to decide which 
IS therapeutically the preferable procedure The 
general trend has been to concentrate the treat 
raent as much as the patient s tolerance will per 
mit According to Cameron s observations it is 
possible with the gram pack to supply i 0000 
milligram hours to the tumor outskirts for ex 
ample m the course of 1 week without causing 
any serious epidermicidal reaction There are 
very few untoward symptoms excepting a transi 
tory nausea This session is not undertaken until 
about I month has elapsed after the mtrapelvic 
treatment and is not repeated before another 
month 

TTie crossfirmg of the invaded tcrnlones can 
be earned out by means of high voltage \ ravs 
instead of the 7 ray s from the radium pack 
when this is not available It must be sufficiently 
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diffuse and intensive to attain complete catal>sis 
of the cancer 1 fore much time has elapsed and 
Vtidespiead sclerosis appears For this reason the 
e^trapehic treatm nt should be as concentrated 
as the individual s tolerance will permit At the 
New \oik Cit> Cancer Institute I Lewtv dis 
tnbuted the individual treatments with high volt 
age X raj through a period of 6 weeks while I 
Kaplan gives as many as tno treatments a da> 
thus attainm a skin erj thema depth dose within 
I weel With proper attention directed toward 
the protection ot other organs such as the spleen 
and the adrenals the pelvis itself mav safely re 
ceive very intensive X ra> treatments B> the 
correct choice of fields and their alternation to 
gether n ith the expedient of crossfirmg the proper 
depth dose is given n ithout damage to the surface 
The initial radiation cellulitis and peritonitis as 
well as the ultimate extensive pelvic sclerosi can 
be seen when fat some cause the abdomen has to 
be opened after the patient has been subjected to 
a serial deep \ ra> treatment How much still 
viable cancer remains in this sclerotic mass can 
not be estimate 1 If at some tim< a latent cancer 
cell shall assert itself remains in doubt A por 
tion of the ouiljing, parametrium has not been 
effectivelv reached bj they rays in the 
treatment with radium The span to be traveled 
1 only 6 to 6 s centimeters from the uterine axis 
to the pelvic wall The reason is not the lack of 
penetration by the y ray which is not fully ab 
sorbed until it has passed through about 20 centi 
meters of soft tissue It is due to the divergence 
of the rays which occurs very rapidly and is in 
versely proportional to the square of the distance 
from Us uterine or vaginal source 
The fields for the portals of entry are chosen 
low in each iliac region and over the right and 
left gluteal region below the level of the sacral 
promontory In the obese the gluteal fat may 
necessitate the shi/tmg of the posterior fields to 
ward the sacrum The passage of the rays is con 
siderably impeded by larger masses of fat or the 
bony structure of the true pelvis The X ray 
equipment w hich is generally employed m radiog 
raphy is unsuitable for cancer therapy The four 
machines m use at the Cancer Institute each have 
a capacity of about 200 000 volts and the average 
voltage used varies between 130 000 and 180 000 
(D Ehrbch) The aim is to apply only shorter 
wave length X rays which are capable of greater 
permeation and are not largely absorlred before 
the tumor district is reached 
For the y ray s of radium on the contrary fatty 
tissue or bone offers v ery little hindrance to pene 
tration and with proper filtration there are few 


soft rays absorbed on the way to the neoplastic 
area upon which the crossfiring is focused In 
order to produce X ray s of the same hardness and 
short wave length as the y ray it would requires 
generator with a capacity of 500 000 to 2 ooo 000 
volts (C H Viol) 

In radiotherapy it has been a matter of general 
experience that the type of growth which po sess 
ibe greater degree of biological malignancy aie 
also more radiosensitive perhaps because of the 
outstanding action of radium on mitosis upon 
which, hiotogical malignancy m a great measure 
depends 

Those tumors should therefore naturally be 
more radioresistant which are le s anaplastic and 
show better differentiation and m which nutosis 
and cell division recede as the differentiation or 
specialization of cells in the tumor proceeds 

Of the epidermoid cerv ical growths the epithe 
lioma v/itK prickle cells and cocnification. extend 
into the broad ligament more slowly than the 
other types and is from the surgical point of 
view the most benign of all cancerous growths of 
the cervix and at the same time relatively the 
most recalcitrant to the influence of radiation 

There are 4 rather well characterised clinical 
phases of the cervical lesion after radium treat 
ment In the smaller exophytic lesions the 
dusky red and relatively glossleas mammillated 
tumor contrasts m sharp outline w ith the smooth 
umnvolved portion of the hyperamic exocerva 
The fine red lines of overfilled vessels indicate 
that the radium has had its effect The voung 
cancerous patch or nodule or ulcer is usuaUy ex 
centric in its location it involves only one hp of 
the cervix or its angle or the surface lesion dlread> 
may have reached the vaginal junction as is likely 
to be the case m the more common epidermoid 
type of the growth What 1 going on within the 
healthy envitonment under the action of the 
radium is nothing more than a histolo ical and 
physiological expression of defense for thi is 
what an exudative inflammation really means 

The molecular disturbance caused bv they ray 
in the tumor itself stops the proce s of mitosis on 
which cell multiplication depends There is a 
stasis of the interfilar fluid in the cell the cell 
body swells The cytolysis which is going on 
shows Itself by \ acuolization in the nucleus and 
protoplasm The cell outline becomes indefinite 
the staining properties and chemical reaction 
change the nucleus breaks up and undergoes dis 
ointion 

In the clinical phase there is at first apparent 
hyqieriemia and capillary injection of the surface 
around the growth In the course of i or 2 weeks 
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evidence of surface necrosis is seen w ith the for 
mation of a greenish slough According to the 
extent it takes 2 or 3 \\ eeks more for the slough 
to separate so that it can be cast off and expurga 
tion IS accomplished Sometimes the slough is 
tardj in demarcating and ma> linger until the 
SLxth or eighth week Finallj the defect in ex 
purgated areas on the surface as ^\ell as in the 
deeper strata heals b> granulation and scar for 
mation according to the same unalterable laws 
that dominate the healing of wounds generall> 

The changes that are brought about in the pel 
vns b> radiation are extensive In essence the> 
are primanl} due to an aseptic exudative mflam 
mation m the peritoneum and cellular tissue with 
hj’persemia and Ijmphostasis Wherever cancer 
deposits are disintegrating the leucocvtes per 
raeate the structures in large aggregations The 
massive dosage dealt to the cancerous grow th has 
also temporanl> deviUlized manv hcalthv cells 
This together with the widespread stagnation of 
the tissue fluids that exists makes the situation 
peculiarl> senous m infection An operation 
should therefore never be undertaken a few da>s 
after radiation 

In the course of 10 to 14 da>s the radiation 
peritonitis has become subacute the health) tis 
sues m the pelvis and the patient herself hav e had 
tune to recover However before the inaugurated 
transformation has entirelj ceased particular!) 
m the connective tissues months or e\en a >ear 
ma) elapse The surgeon meets with firm adhe 


stons m the p Ivns and hard fibrous or leather) 
mas'ies replace th“ loose cellular tissue between 
the broad and sacro-uterme ligaments and the 
base of th“ bladder and encumber the execution 
of an extended operation 
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T he Ortbopcedic Division of the Mount Sinai 
Hospital of Cleveland Ohio a general hos 
pital of 390 beds situated in a thickl> popu 
lated part of a large industrial city has had full 
charge of the fracture service for the past 14 
>ears The staff members have had under their 
care a sufficient number of cases of intracapsular 
fracture of the hip joint which with the excep 
tion of 5 cases have been invariably treated b> 
themethodof extension abduction and internal 
rotation OVhitman method) to warrant as com 
prehensive as possible a review of the results 
secured The following compilation is the result 
of this checkup No case is tabulated unless it 
has been examined by a member of the orthopedic 
staff of the hospital or dispensatj at least 2 years 
after discharge rrom treatment 
We were fearful at first that because of the 
large number of patients who had died who could 
not be found or who refused re ciarmnaiion the 
number herein reported might not be a true c^o^s 
section of the work done (119 m all) However 
we know that the tabulation m Group 2 (cases 
from 40 to so years) is an accurate and true piC 
ture of all the cases of fracture of the small part 
of the neck of the femur that we have had m this 
age group m these 14 years We also believe that 
the report on the age group from 70 years up 
ward (which includes less than one half of the 
total number of cases) represents a rarter true 
picture We therefore do not hesitate to present 
our final figures as a rather fair summary of the 
entire group with which we have had to deal 
The preponderance of females over males prac 
tjcally 3 to I IS striking especially when one 
take into consideration the fact that men arc 
more likely to be exposed to injury 
In all patients below 40 years of age the frac 
tures United This was also true of the entire 
group of unchecked cases which were rather few 
in number and could easily be remembered as no 
difficulty was experienced m treating them 
In Group 2 patients from 40 to 50 years of age 
we found our most disappointing results A care 
ful renew of the histone showed that in some 
instances the fractures had been produced by a 
minimum amount of violence due to the fact 


probably that many in this group were asthenic 
individuals in poor general health or were suffer 
mg from general systemic disorders It is our 
belief that if the hip bones are absolutely nomial 
they do not readily fracture in patients from 40 
to so years of age but that more commonly the 
acetabulum may be fractured or there may be a 
central dislocation or mtra trochantenc fracture 
The fact that in 2 cases of non umon luetic osteo- 
arthropathy was found attests to the fact that in 
some of these cases there was a predisposition to 
non umon caused by a pte existing lowered re 
sistance m the region of the neck of the femur 
which obviouslv rendered the healing of the 
fracture more difficult 

In Group 3 patients from 50 to 60 years of 
age the results of this treatment were most 
gratifying with 13 or 87 per cent of union and J 
or 13 per cent non unions Although this group 
falls within the age range in ■which fracture of 
the neck of the femur is most prevalent the larp 
number securing union may be attributed to the 
fact that in most instances patients at this age 
possess better vitality and recuperative povrer 
It IS also interesting to note that all the male 
patients m this group 3 in number obtaiced 
union and good end results 

In the group of patients more than 70 years 
of age the favorable results we believe are due 
to the fact that most of the patients were thm and 
wiry and in robust health Less fortunate pa 
tients m this group either died or secured no 
umon The patients treated primarily with the 
Bradford traction abduction brace showed the 
highest percentage of union — i death and 3 with 
union However the number of cases is alto 
gether too bmall from which to draw any conclu 
sions and the brace was used only to meet 
special conditions when it w’as not possible to use 
the Whitman cast 

In the entire senes of cases the method of 
treatment has been fairly uniform In all except 
5 cases the Whitman abduction method was used 
and in most of the cases Bradford abduction or 
TTiomas 'walking splint was later applied from 
the data tabulated it would appear that the 
spimts — ^Thomas or Bradford abduction — are 
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used priRcipalh to protect the healutg fracture to 
protect the weak trabecul® from re fracture and 
to pre%cnt formation of cota %ara rather than to 
circumvent the pnmarj causes of non union 
\ study of the cases of non union has suggested 
division into t«o groups first those m which 
progressiv e destruction and absorption of the neck 
of the femur result in frank non union with 
upward riding of the trochanter and consequent 
shortening and disabiht} second those in which 
check up \ raj examination at certain penods 
showed for a period of from 3 to 9 months after 
the fracture a seeming maintenance of the posi 
tion obtained at reduction with no evidence of 
diminution m the sue or contour of the neck of 
the femur but with questionable evidence of 
callus and union v hich later meant non umon 
^^’hlle this latter condition has been noted m 
some instances after the hip spica had been re 
moved and the patient allowed to get up and 
about in a Bradford or Thomas walking spimt 
It has also been found in cases during the course 
of the WTiitman abduction cast treatment 


Because of the peculiar blood suppl> of the 
head and neck of the femur the degree of displace 
ment unquestionably pla>s an important role in 
the consequent dama<»e to blood suppl> the 
greater the displacement the more serious the 
damage to the blood supply It is conceivable 
that m cases of a more or less complete isolation 
of the head and proximal portion of the neck 
particularly m old and debilitated patients no 
form of fixation however long continued would 
result in union 

On the other hand m cases with little or no 
displacement or a minimal damage to the blood 
supply it would seem that union would more 
likely result This factor could not be checked up 
properly on account of the practice of destroying 
\. ray plates more, than 5 years old and because 
of a recent local movement to destroy all in 
flammable films m the \ ray laboratories of our 
aty 

As to the method of treatment the almost 
miraculous relief from pain and the ease with 
which V e could handle these patients when the 
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proper mechanical devices n ere used to Ij/t them 
ivere so startling and pronouncel that we shall 
continue with this practice unless jt can be shown 
b> preponderance of evidence that results from 
some other method are far superior to our 
Inoare'rpenence the diagnosis of intracap ulat 
fracture is not difficult An> person abo\e the 
age of 55 jears who falls down and is not able to 
arise and walk who has shortening and external 
rotation \ ho is not paralyzed and whose fool 
leg or thigh is not fractured has an intracapsular 
fracture of the hip Diagnosis can be readil> 
\ ended at once b> an \ raj etaromatioa 


A general anssthelic is usually not necessar\ 
as local or spinal an®sthesia is almost alwaj 
satisfactory The usual sbffening of the knee 
joint can be preiented by incorporating ring 
locks mto the i-ast at the knee the plaster h^ng 
cutawaj here so that theloiee can be exerasedat 
the end of the sixth week If a plaster cast can 
not be used the patient can be fitted with a Brad 
ford extension abduction splint after the classics 
laannet recommended bj Bradford m his 
paper m the Atnencatt Journal of Bone and Jotni 
Surge y and the final result will m no nay be 
impaired 
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EMPYEMA IN CHILDREN 

GEORGE B PACKARD Jr M D Denver Colorado 


O bservations on the following senes of 

64 consecutive cases of empjema m chil 
dren and infants bring out certain condu 
sions that seem worthy of discussion Considera 
Uon has been limited to surgical treatment and 
prognosis 

Empyema m an infant or a young child is to be 
considered somewhat differently from that m an 
adult The vital capacity in a young child is so 
small that a moderate collection of pus or a fair 
sized pneumothorax seriously interferes with 
proper oxygenation and the latter in particular 
can easily lead to a fatal asphyxia Then too the 
mediastinal structures forming a septum between 
the right and left chests ate very lax in the child 
so that an influx of air into one chest causing 
collapse of that lung will push oier the medi 
astinum and seriously emtjarrass the opposite 
lung and the circulation It is probable too that 
early adhesions in a child are even more delicate 
than in the adult and are much mote easily rup 
turcd With wide lung collapse if much pressure is 
brought to bear on a walled off area 

UORTAUTY 

Mortahty rates for vhildren giv en from different 
chnics vary tremendously The variation depends 
somewhat upon whether only operated upon cases 
are figured or all cases including those too nearly 
moribund to allow surgery A few have been 
selected as typical examples 
L E Holt New York Babies Hospital 127 
cases up to 2 years of age 65 per cent mortality 
Brown Children sHospitalof Philadelphia 259 

cases up to 8 years of age 6 per cent mortahty 
Spence Babies Hospital of New York i / / cases 
up to 3 years of age 44 6 per cent mortahty 
under 2 years of age 60 per cent mortality 
Ladd and Cutler Boston Children s Hospital 
208 cases 17 per cent mortahty, under 2 > ears 35 

per cent mortality 

Pybus London Hospital for Sicl Children 100 
operated upon cases 24 per cent mortahtv 
Comby Pans 107 cases up to 5 years of age 
54 2 per cent mortahty 

harr and Levine New York St Marys ano 
htew York Hospital 3^9 treated cases zo per 
cent mortahty 

McEnery and Brenneman Children s Memorial 
Hospital Chicago 37 cases treated by aspiration 
12 I^r cent mortality 


In our senes of 64 cases treated at the Denver 
Children s the Colorado General and the Denver 
County Hospitals the oldest child was 15 years 
of age I have not included in this senes a few 
cases m which no sutt,ical treatment was given 
due to the condition of the patients and a few 
cases found by autopsy to have empvema How 
ever patients treated bv only one aspiration are 
included 

In the 64 ca«es there were 4 deaths a per 
ccntageoffi s Two of these deaths were in cases 
in w hich aspiration alone was done as a temporary 
procedure during an acute pneumonia That 
leaves only 2 deaths following real operative pro 
ccdure a mortahtv of 3 13 per cent The cause of 
death m all 4 cases was pneumonia i case being 
complicated by otitis media and meningitis 

\CE 

The oldest age m this series was 15 years the 
youngest 4 months the average being 5 8 years 
There were xi cases up to 2 years of age The 4 
deaths occurred in patients aged 5 > ears 4 years 
1^4 years, and 6 months which gives a mortality 
of over 18 per cent in the children of and under 
but of less than 4 per cent m the children over 2 
This rapid increase m mortahty as the age de 
creases corresponds to figures reported by other 
dimes 

SEX TEMPI RATURE AND WniTE BLOOD COUNT 

Two of those dving were girls 2 were boys 
show ing no sex preference The average tempera 
ture at time of treatment was loi 8 degrees vary 
ing from 99 to 104 There was nothing m the 
temperature of the fatal cases to distinguish them 
from the others The w hite blood count in the 64 
cases varied from 6 000 to 36 000 and averaged 
18 $00 The average in the fatal cases was almost 
the same The low est white count 6 000 occurred 
in a fatal case the next lowest 9 000 made an 
exceptionally rapid recov erv 

DURATION BEFORE OPI RATION 

This IS apparently the most important factor of 
all influencing the outcome of the disease The 
average duration before treatment m this senes as 
nearly as could be estimated was 3 s weeks and 
i^ned from 3 days to 7 months The fatal cases 
were treated an average of 5 days after onset 19 
days under the average These figures make a 
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most po^verful argument against earlj operation 
even though two of these cases were treated bj 
aspiration alone Wilen ky reported a lessening 
of mortahty with each week that operation was 
deferred up to the seventh and eighth week from 
the beginning of the disease after which the mor 
taiity showed a rapid rise Jlost clinics realize 
now the value of delay and the old plan of earl> 
diagnosis and emergencj operation has been com 
pleiel) discarded The lernfic mortality figures 
given b> writers onH a few >ears ago are probably 
largelj the result of early operative treatment 
Whenever possible no operation should be done 
until the active pneumonia has completely sub 
sided If It is feared the patient is suffering from 
fluid pressure or toxic absorption aspiration alone 
in moderate amounts should be practiced until the 
lung is clear of consohdation 

charactlr or rtis 

Closel> related to the duration of the eropjema 
before tre itment i the character of the pus found 
at operation Of the cases noted m this series the 
pus was thick in all but six In these the Quid was 
described as thin slightly cloudy or turbid It is 
of greatest significance that in j of m> 4 death 
the fluid obtained was thin It is a good rule 
never to operate upon an efnp>ema until the fluid 
becomes frankl} purulent— not cloud> not show 
ing pus b> microscope but grossly of a milk> or 
creamv consistency Aspiration of small amounts 
of clear fluid is permissible if pressure seems severe 

AMOUNT OP PUS 

The amounts noted varied from 5 cubic centi 
meters to over i 500 cubic centimeters and aver 
aged 315 The amounts in this series seemed to 
bear no relation to the mortalit> and I do not 
believe should influence treatment except that re 
moval of too large amounts at one time seems to 
raise temperature and causeotber toxic symptoms 
perhaps due to undue pull on a collaps^ Jung 

METHODS or TREATMENT 

While the great majorit> of these cases were 
treated b> a closed method of drainage there were 
enough open drainage cases and aspirations to 
consider some comparisons Treatment was in 
stituted as follows in 4 cases aspiration inionb 
re eclion or open intercostal dramage and m 50 
closed drainage Aspiration was used only m 
eail> cases or in cases considered too sick for 
greater interference Rib resection or open mter 
costal drainage was used in cases of long standing 
encap ulation or in cases m which the pus was 
too thick to get out through a catheter 


Aspiralton There were 4 cases treated by 
aspiration alone No antiseptic solution was used 
nor any washing out m these four The previous 
duration of the disease was short averagtn only 
7 5 days There were 2 deaths m these 4 cases 
These 2 deaths occurred m patients needled m 
the hope of relieving some of their toxicity 
Neither death truly represents mortality from 
in operative procedure The two cases surviving 
(not deaerate cases to start with) went cn to 
complete recovery without complication or sec 
ondary operation and remained m the hospital 
only a little over 2 weeks This is not in anyway 
a fair estimation of aspiration as a treatment 
Sixteen other cases were aspirated from one to 
four times preceding other operative procedures 
and two of these had also instillation of gentian 
violet Operation was done in most of the 16 
cases according to our custom of opemtm when 
the pus becomes thick and the pneumonia has 
subsided m the remaining cases because no prog 
rcss was apparent or because it was impossible to 
aspirate the pus through a needle 
In fairness to the procedure w e should mention 
at least 3 reports in the literature McEnery and 
Brenneman m an article published m August 
1929 report 37 empyemas of children treated 
during the V ear 1928 ofwhich3 received aspira 
tion alone (from i to ii) with 4 deaths Iniants 
apparently responded tiie best Of some moment 
however is their note that the average hospital 
stay was months Lowenburg reported 9 
cases of pneumococcic empy ema treated by aspir 
alien and injection of elhylhy drocupreme Major 
reported 27 cases treated by aspiration followed 
by injection of gentian violet of which 14 
cured without other procedure Five died the 
average stay m hospital of succe sful aspirations 
not requiring later thoracotomy was 76 days 
Open drainage Rib resection or open inter 
costal drainage was used as a primary procedure 
in 10 cases with one death a mortahty of 10 per 
cent The average duration of the disease pre 
ceding operation was 36 davs or 12 days above 
the average The one death following rib resection 
occurred in 1921 in a case operated upon 5 days 
after the onset of the empy ema and w as caused by 
extension of the active pneumonia It is appareiil 
that this group represents later cases with thick 
pus and good encapsulation Outside complica 
tioDS were conspicuous by their absence In this 
group there were two secondary operations one 
a separation of adhesions and the other a drainage 
of a subdiaphragmatic abscess None went on to 
chrome empyema and healing was complete on 
the average m 4 day s 
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All these cases were irrigated two or more times 
a da> ^vith Dakin s solution which rapidlj changed 
the foul purulent discharge to a clear almost 
sterile one Tor these well encapsulated late 
cases which have survived the earlv dangers of 
toTaimia it seems probable that good efficient 
drainage helped b) frequent antiseptic irrigation 
mav give the mostrapidrecover> Exceptforone 
operation inexcusabl> earlj according to present 
knowledge this group represents a more favorable 
class of cases than the preceding or the following 
Closed drainage Closed drainage was per 
formed in 50 cases w ith one death giv ing a per 
cent mortalitv The average duration of the 
disease previous to operation was 3 weeks and 
varied from s to 7 months These operations on 
the whole were done much earlier than m the last 
group The one death followed operation to with 
draw a thin cloudvfluid during active pneumonia 
the patient showing steady extension of the 
pneumoniaanddymginadays Autopsy revealed 
^uble pneumonia otitis media and meningitis 
Here again an operation was contra indicated and 
hastens death 

Outside complications were numerous and con 
sisted of meningitis extension of pneumonia to 
opposite lung (2), mastoiditis (t) nephritis (3) 
otitis (8) endocarditis (s) chicken pox ery 
8ipelas(i) diphtheria (r) and measles (i) There 
■were quite a few bronchial fistulas and one chronic 
empyema The average duration of drainage for 
these closed cases was 46 t days which included 3 
long cases respectively 180 100 and 330 days 
This duration is 4 day s higher than the rib resec 
tion and can probably be explained by the poorer 
condition of the patients and the greater number 
of Complications It has been repeatedly noticed 
that an empyema no matter how drained- will 
not heal in a patient who is sick or debilitated 
from other cause 

Some secondary operations were required 
There were g requiring rib resection because of 
unsatisfactory drainage due either to pocketing 
or very thick exudate There were also 5 rein 
sertions of the closed drainage tube after too early 
a removal This latter can hardly be called a s>ec 
ondary operation There was one decortication 
for chronic empyema 3 months after the sec 
ondary rib resection and resulted m a cure There 
are no chronic cases now persisting 
A few words should be said about this tech 
uique A No i4r or No iCT catheter with an 
open end and 2 side fenestrations is used This is 
inserted under local an'esthesia by the trocar 
wnnula method the largest tube that will go 
through the cannula being used so as to give, an 


air t^ht fit in the chest wall A length of 2 or 3 
inches is allowed inside the chest There is no 
necessity for dependent drainage though the 
tube IS usuallv put into the lower part of the cav 
ity The greatest care is taken not to allow any 
air to enter the chest during the treatment The 
pus is removed gradually attempt not being 
made to remove all at time of operation unless 
the total amount is small If the patient begins to 
cough durinj, withdrawal of pus normal saline is 
injected until the annoy mg irritation has stopped 
It usually takes about 48 hours before all the 
original pus is withdrawn From then on we 
use some form of suction and irrigation Usually 
the cavity is irrigated two or three times in 24 
hours w ith Dakin s solution until the fluid returns 
clear In addition to these irrigations the u^ual 
plan is to instill a small amount of Dakm s solu 
Uon every 3 hours first withdrawing the accu 
rau/ated secretion Suction is kept up by this 
frequent aspiration of the secretion with clamp 
mg of the tube while pressure is still negative or 
by connecting the drainage catheter to a long 
tube lull of water running into a half filled bottle 
on the floor the latter giving a constant pull 
equal to the weight 0/ the column of fluid reach 
mg from the bed to the floor The aim in this 
treatment is first to keep up a constant negative 
pressure and consequent pull upon the lung and 
second to keep the slowly shrinking cavity con 
tmualiy bathed in Dakin s solution which not 
only destroys organisms but al^o gradually dis 
solves thickened secretion and fibrin The element 
of suction of course is lost when bronchial fistula 
IS present There is no absolute rule to tell when 
a tube may be removed Ihe patient should be in 
good condition the drainage must be practically 
clear and success is most likely if the cavity holds 
one half ounce or less I have not recently u ed 
the microscopic bacterial count 
This method sounds a little simpler than it 
really is There is often great difficulty m getting 
this pus out through a catheter in the early stages 
and for the first few days one must sometimes 
give freely of time and patience It is practically 
impossible to leave these cases to an mteme or 
nurse unless carefully watched because through 
inexperience or lack of time they will fail to keep 
these tubes running freely and frequently leave 
in the chest more of DaUn s solution than they 
remove of secretion One nurse experienced in 
this form of treatment is of inestimable value 
This difficulty was present m only a few of the 
cases The others gave no trouble at all and very 
few of the cases w ere hard to manage after the 
first week 
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most pottetful argument against earl> operation 
eseii though two of these cases were treated b> 
aspiration alone Wilensky reported a lessening 
of mortality with each week, that operation was 
def rted up to the seventh and eighth week from 
thebe inning of the disease after which the mor 
taliiy howed a rapid rise Most clinics realize 
now th value of delav and the old plan of early 
diagnosis and emergency operation has been com 
p( tely discarded The terrific mortality figures 
giv en bv w nters only a few y ears ago are prob^ably 
largely the result of early operative treatment 
Whenever possible no operation should be done 
until the active pneumonia has completely sub 
sided If it is feared the patient is suffering from 
fluid pressure or toxic absorption aspiration alone 
in moderate amounts should be practiced until the 
lung is clear of consolidation 

atVRVCTER OF PUi. 

Closely related to the duration of the empyema 
before treatment is the character of the pus found 
at operation Of the cases noted in thi series the 
pus was thick in all but six In these the 0 uid was 
described as thin slightly cloudy or lurbid It is 
of greatest significance that m 3 of m> 4 death 
the fluid obtained was thin It is a good rule 
never to operate upon an empv ema until the fluid 
becomes frankly purulent— not cloudy not show 
itto pus by microscope but grossly of a milky or 
creamy consistency Aspiration of small amounts 
of clear fluid is permissible if pressure scemssevere 

AMOUNT or rus 

The amounts noted varied from 5 cubic centi 
meters to over 1 500 cubic centimeters and aver 
aged 315 The amounts in this senes seemed to 
bear no relation to the mortality and I do not 
believe should influence treatment except that re 
moval of too large amounts at one time seems to 
raise temperature and cause other toxicsy mploms 
perhaps due to undue pull on a collaps^ lung 

METHODS OF TRCAXilEST 

While the great majority of these cases were 
treated by a closed method of drainage there \ ere 
enoujjh open drainage cases and aspirations to 
consider some comparisons 'Ireatment was in 
stituted as follows m 4 cases aspiration inionb 
resection or open intercostal drainage and in 50 
closed drainage Aspiration was used only in 
early cases or in cases considered too sick for 
greater interference Rib resection or open inter 
CO tal drainage w as used m cases of long standmg 
encapsulation or in cases in which the pus was 
loo thick to get out through a catheter 


Aspiration There were 4 cases treated by 
aspiration alone No antiseptic solution was used 
nor any washing out in these four The previous 
duration of the disease was short avers mg only 
7 5 days There were 2 deaths in these 4 ases 
These 2 deaths occurred m patients needled in 
the hope of relieving some of their toxicity 
Neither death truly represents mortality from 
an operative procedure The two cases surviving 
(not desperate cases to start viith) went on to 
complete recovery without complication or sec 
ondary operation and remained in the hospital 
only a little ov er 2 w eeks This is not m any way 
a fair estimation of aspiration as a treatmenl 
Sixteen other cases were aspirated from one to 
four times preceding other operative procedures 
and two of these had also instillation of gentian 
violet Operation was done in most of the 16 
cases accordmg to our custom of operating when 
the pus becomes thick and the pneumonia has 
subsided in the remaining cases because no prog 
ress was apparent or because it was impossible to 
aspirate the pus through a needle 
In fairness to the procedure we should mention 
at least 3 reports m the literature McEnery and 
Brenneman m an article published m Au usi 
1929 report empyemas of children treated 
during the year 1928 of which 32 received aspira 
tion alone [from i to 11) with 4 deaths Infants 
apparently responded the best Of some moment 
however is their note that the average hospiul 
stay was 3K months Lowenburg reported 9 
cases of pneumococcic empv ema treated by aspir 
ation and injection of ethy Inj drocupreme Major 
reported 27 cases treated by aspiration followed 
by injection of gentian violet of which 14 
cured without other procedure Five died the 
average stay m hospital of successful aspirations 
not requiring later thoracotomy was 76 days 
Open drainage Rib resection or open inter 
costal drainage was used as a primary procedure 
in 10 cases with one death a mortality of roper 
cent The average duration of the disease pre 
ceding operation was 36 days or 12 days above 
the av erage The one death following nb resection 
occurred in 1921 m a case operated upon 5 day-s 
after the onset of the empyema and was caused by 
extension of the activ e pneumoma It is 
that thi group represents later cases with thick 
pus and good encapsulation Outside comphea 
tions were conspicuous by their absence In this 
group there were two secondary operations one 
a separation of adhesions and the other a drainage 
of a subdiaphragmatic abscess None went on to 
chronic empyema and healing was complete on 
the average in 42 days 
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THE HOSPITAL INTERNE- 
EMBRYO SURGEON 

N O interne should expect to become a 
surgeon merel> from the training se 
cured during a i or 2 years hospital 
service but that there is such a tendcncj 
IS becoming increasingly apparent Many 
men are limiting themseU es to a one year s 
hospital residency before entering upon surgi 
cal practice feeling that they receiv e sufficient 
training m this brief space to justify tbeir at 
tempting the specialty of general operative 
surgery It is obvious that such a thing is 
being encouraged by certain staff members 
who have the direct responsibility of the in 
terne s teaching In a recent survey it w as 
found that 53 per cent of the internes in our 
Amencan hospitals are permitted to do major 
surgery the report stating that some of the 
operations descnbed would seem to require 
more mature skill even though the work was 
performed under strict supervision That a 
majority of our internes are allowed to pet 
form major surgery even under supemsion 
at first glance is surprising if not alarming 


One must agree with the opinion expressed m 
this report that the idea apparently growing 
that internes are in hospitals primarily to ac 
quire surgical technique and become surgeons 
without additional graduate preparation in 
that subject should be discouraged As a 
distinguished teacher recently said the op 
crating room serves as a laboratory in which 
the clinical and pathological pictures are cor 
related rather than a laboratory where surgi 
cal technique is demonstrated 
A working knowledge of technical surgery 
IS a difficult thing to acquire necessitating 
much time and patience and far more expen 
ence than can be obtained in the usual few 
months surgical routine of a i or even - y ears 
rotating service and by the same token and 
what IS even more important surgical judg 
ment is acquired only aftel years of practical 
experience One can not tram surgeons as we 
used to tram children to swim by throwing 
them mto the water but that such short cut 
methods are being too extensively utilized is 
manifested by the appalling number of un 
necessary operations which are usually badly 
done and on the most meager provocation or 
no provocation at all Such operations are 
performed throughout the country largely by 
young men who have set themselves up as 
general surgeons after the most superfiaal and 
incomplete training A serious responsibility 
rests on that hospital w hose organization is so 
loosely supervised that its internes are encour 
aged to delude themselves into believing that 
they may become competent surgeons after 
such, brief and sketchy operating experience 
Such gross disregard of the welfare of the pa 
Uent as w ell as of the good name of surgery 
2S9 
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CONCtUSIONS 

The inortabt> of 6 25 per cent is extremetj low 
one of the lowest reported Of course it must be 
remembered that the mortality of emp> ema is the 
mortalitj of the accompanjing pneumonia and 
of Its complications As we are reporting here 
only treated cases of empj ema the great majont> 
are those that have survived the pneumonia so 
consequently manv of the fatal cases reported in 
some statistics do not fall m this category 
The greatest single factor influencing mortality 
was the time of operation — no case died that was 
operated upon after the pneumonia had subsided 
and the pus had become thick Apparently 
greater operative interference than aspiration is 
mcTcusable in the presence of pneumonia and 
even then aspiration should be done only for 
pressure 

Age will alwavs remain a factor in the mor 
tabtj the jounger the patients are up to 3 >ears 
the higher the number of deaths Temperature 
and white blood count should not be considered 
as of prognostic importance 
As to the type of operation this senes is too 
nearly a series of closed drainage to give a go^ 
comparison of the three types Certain impres 
sions may be worth mentioning 
Aspirations are of greatest value m removing 
early fluid which causes embarrassment from 
pressure It is more likely to be curative m small 
effusions particularly in mfants If cure is not 
apparent after two or three aspuations I believe 
time and probably risk are lessened by establish 
mg better drainage 

Open drainage or rib resection undoubtedly 
gives the most efficient evacuation of pus when 
accompanied by irrigations The frequent wash 
mg out of these cavities with Dakins solution 
cannot fail to help the mechanical drainage tre 
mendously besides having an antiseptic and sol 
vent action on the secreting membrane The 
objection to open drainage is of course long 
collapse and it should be saved for late cases 


preferably moderate sued cavities with encapsula 
tion In the late cases with tremendous effusion 
pnnury closed drainage for a period will allow 
some lung expansion and encapsulation before nb 
resection 

Closed drainage apparently meets its greatest 
indication in chddren Cavities are smaller tbn 
ID adults radical operation is a greater ordeal 
and depending upon treatment lung collapse or 
long expansion occurs much more readily A 
method of using negative pressure and antiseptic 
action theoretically offers the ideal treatment 
The practical drawback IS of course difficulty in 
keeping up efficient drainage the first week If 
one IS willing to give the time and personal atten 
tion necessary for this treatment I believe it is 
the best for the average child & case If he cannot 
for reasons of time or distance keep this dramage 
free I would recommend aspiration longer and 
then dependent nb resection with irrigation 
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THE HOSPITAL INTERNE- 
EMBRYO SURGEON 

N O interne should expect to become a 
surgeon merely from the training se 
cured during a i or 2 years hospital 
service but that there is such a tendeniy 
IS becoming xncreasinglj apparent Man> 
men are limiting themsehes to a one years 
hospital residency before entering upon surgi 
cal practice feeling that they receiv e sufficient 
training in this brief space to justify their at 
tempting the specialty of general operative 
surgery It is obvious that such a thing is 
being encouraged by certain staff members 
who have the direct responsibility of the in 
teme s teaching In a recent survey it was 
found that 53 per cent of the internes in our 
American hospitals are permitted to do major 
surgery the report stating that some of the 
operations described would seem to require 
more mature skill even though the work was 
performed under strict supervision That a 
majority of our internes are allowed to per 
form major surgery even under supervision 
at first glance is surprising if not alarming 


One must agree with the opinion expressed in 
this report that the idea apparently growing 
that mternes are m hospitals primarily to ac 
quire surgical technique and become surgeons 
without additional graduate preparation in 
that subject should be discouraged As a 
distinguished teacher recently said the op 
crating room serves as a laboratory in which 
the clinical and pathological pictures are cor 
related rather than a laboratory where surgi 
cal technique is demonstrated 
A working knowledge of technical surgery 
IS a difficult thing to acquire necessitating 
much time and patience and far more expen 
ence than can be obtained m the usual few 
months surgical routine of a i or ev en 2 y cars 
rotating service and by the same token and 
what is even more important surgical judg 
ment is acquired only aftel: years of practical 
expcnence One can not tram surgeons as we 
used to tram children to swim by throwing 
them mto the water but that such short cut 
methods are being too extensively utdued is 
manifested by the appalling number of un 
necessary operations which are usually badly 
done and on the most meager provocation or 
no provocation at all Such operations are 
perfonned throughout the country largely by 
young men ivho have set themselves up as 
general surgeons after the most superficial and 
incomplete training A serious responsibility 
rests on that hospital whose organization is so 
loosely supervised that its internes are encour 
aged to delude themselv es mto believ mg that 
they may become competent surgeons after 
such brief and sketchy operating cxpenence 
Such gross disregard of the welfare of the pa 
tient as well as of the good name of surgery 

359 



26 o 


SURGERY GVNECOLOG'V AND OBSTETRICS 


can not be too severelj condemned The 
question of badl> performed and unnecessar> 
surgerj is even far more serious today than it 
was m i8j6 when Gross said so long as God 
shall give me strength I shall not cease to 
raise my voice and to exert my humble influ 
ence against the indiscriminate senseless em 
pIo>ment of the knife so prevalent at the 
present dav in this country 
The interne planning to go into surgerj or 
into an> major specialty for that matter re 
quinng a high degree of technical training 
manual skill and sound judgment should 
consider the i or ev en 2 j ears service purely 
as an important and essential period of prepa 
ration before pursuing further and more in 
tensive studv m an institution dealing largely 
with that branch of medicine in which he is 
especially interested and to which he plans 
devoting hia life an institution m which he is 
prepared to devote several jears of loyal ap 
prcntiteship to an older man or group of older 
men who because of their long experience and 
proved abiht> are justified m being considered 
masters of their profession Surger> must not 
be taken up lightly by the student but onl> 
after due deliberation and careful planning 
and then only after a firm resolv e to which he 
devoutl> and persistently adheres that he 
will never consent to perform a major opera 
tion upon a fellow human unless m the great 
est emergencj or under the closest super 
\ ision until he has as the result of long and 
thorough self sacrificing studj become fully 
competent to assume that greatest of all per 
sonal responsibilities Harold L Foss 

EMBOLECTOMY 

I T has been the hislor> of most operative 
procedures that once evolved their sub 
sequent application and the resultant 
evaluation of their efiicac> did not beoime 


possible until the indications and tyTe of ca,e 
forwhich the procedure was intended became 
well known Such an operation is embolec 
tom> for embolic occlusion of large penpheral 
artenes Pemberton in a recent article has 
very aptlj stated There is no established 
operative procedure of equal simplicitj 
fraught with so little nsk and with such 
dramatic potentialities that has been so woe 
fon> neglected as embolectomj for circula 
tor> disturbances of the extremities 
In reading Scandinav lan surgical literature 
one IS impressed by the numerous report of 
successful cases of embolectomy These have 
followed upon the excellent work of Key who 
has called to the attention of the medical 
public the excellent results which attend 
prompt surgery m artenal embolic occlusion 
The diagnosis of embolic occlusion is not 
difficult especially if one has the condition 
in mind and if the patient has been suffenn 
from a condition which might give ri e to 
emboli With the lodgment of an occludm 
embolus there occurs a sudden sharp pam m 
the affected extremity followed by mcreasin 
difficulty m movement On examination 
there is absence of pulsation m the vessel 
distal to the occlusion blanching of the skin 
and lowered temperature 
The emboh arise from thrombus formalioti 
in the left Side of the heart Less commonly 
they arise from the aorta or its great branches 
Factors favoring thrombosis are stasis mfec 
tion or injury to the endothelium Stasis is 
probably the most frequent cause associated 
with sluggish circulation m the recesses of the 
heart particularly the auricles and their 
appendages Such a condition exists m 
mitral stenosis particularly with chronic 
fibrillation and dilated auricles Thrombi 
may form however in any dilated heart 
espeaally m the presence of congestiv e heart 
failure Emboh frequently occur as a result 
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of the cardiac derangement ^\hlch accom 
panics exophthalmic goiter cspcciallj m the 
presence of auricular fibrillation The friable 
verrucous vegetations which accompan> in 
fcction of the \ahes m endocarditis are 
frequenth detached and thrown into the 
circulation Infarction of the heart muscle 
as occurs in coronary occlusion ma> be 
followed bj- mural thrombi Endothelial 
injur> from arteriosclerosis or syphilis ina> 
give n«e to emboli 

When It occurs embolic occlusion is the 
occasion for prompt surgery Its emergency 
nature should be emphasized The chances of 


re establishment of circulation by embo 
lectom> are directly proportional to the time 
elapsed from the time of lodgment to its 
removal 

\s mentioned previously the successful 
work of Key has shown that the occasions for 
the use of the operation are more frequent 
than has been apparent m this country 
When the indications for its employment are 
well known and its emergency nature under 
stood there is little doubt but that it will be 
the means of saving many limbs of which 
amputation would otherwise be inevitable 
Robert L Mason 
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JOHN OSBORN POLAK 

Bom M ch I 870 — D ed Jun 9 193 

I N the passing of John 0 born I olak tht American College of Surgeons shares 
with the medical world the loss of one of the great gynecologists and obste 
triaans of our day He was a Founder and Life Member of the College a 
Governor 1913-16 and 1926-31 and a Regent since 1927 
Dunng eighteen years since the organization of the College he was active in 
Its work He aided m formulating its ideals in its vision and support of the scien 
ti&c specialist m surgery m its effort to better the en\ ironment of surgical prac 
tice m Its practical research and in its stand for ethical transactions among 
ph>sicians and surgeons 

Doctor Polak was ^ise in counsel and he was uncompromisingly for safe ad 
ministration He lAas an ardent supporter of our partnership with the public 
and ungrudgmgl) gave of his time at our annual congresses and at our numerous 
sectional meetings throughout the United States and Canada so many of which 
he attended 

The officers Regents and administrators of the College will miss his friendly 
greeting his companionable spirit and his staunch advocacy of those things that 
are right 

This friend so suddenly and prematurely taken awa> was ever loyal to the 
past confident of the present and trustful for the future He possessed great 
strength of character and many fine human attributes Xt is difficult to reahze 
that our personal friendship of many years has ended Franl.un H Martin 


D octor P 0 L\K. was bom m Brooklyn New York home of four genera 
tions of his family on March 12 1870 the son of Karl T and Mar> E 
(0 born) Polak In 1896 he mamed Bertha L Pitkin of Brooklyn who died m 
1924 There is one daughter Mary Osborn Polak 
He received his early education m the public schools of New Brunswick B Sc 
Rutger College m 1889 M D Long Island College Hospital and University of 
Vermont 1891 at which time he received the Dudley Medal for Surgery M Sc 
62 
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Rutgers, 1901, interne Long Island College Hospital 1891-92 resident Jlid 
wfery Department, Nei\ York Postgraduate 189 -93, instructor in histology 
and obstetncs, Long Island College i89'’-95 instructor m obstetrics New York 
Postgraduate, 1894-98 adjunct professor 1898-1901 professor of obstetrics 
1901-7, assistant professor of obstctncb and g>necolog> Long Island College 
1900-1910 

In loO”* he succeeded the late Dr Paul Afunde as professor of obstetrics and 
clinical professor of gynecolog> Dartmouth Medical School serving for ten 
>ears He succeeded the late Dr Charles Jewett as professor m the department 
of obstetncs and gjmecology m the Medical School of Long Island College Hos 
pital m 19x2, and on March 26 last was elected president of the Board of Regents 
of the hospital chief obstetrician and gj necologist Long Island College Hospital 
1911, attending gynecologist Williamsburgh Hospital 1S94-1906 Brooklyn E 
D Hospital 1896-98 Jewish Hospital Brooklyn 1906-22 Deaconess Hospital, 
1899-1907, People s Hospital New York 1909-1 chief gynecological depart 
ment, Polhemus Chnic 1899-1910, obstetncian Methodist Episcopal Hospital 
1906-14, director, department of obstetncs and g\ necoiog> Israel Zion Hospital 
1924-29 consulting gynecologist Jewish Israel Zion Caledonian Bushwick 
Coney Island and Southampton Hospitals consulting obatetncian, Methodist 
Episcopal Alarj Hitchcock and Nvack Hospitals 

Fellow Royal Academy of Medicine (Ireland) member American Gyne 
cological Society (councilor 1921 -vice president 1924) American Association of 
Obstetricians Gynecologists and Abdominal Surgeons (president 19 7) New 
York Obstetrical Soaet> (president 19x6) Brooklyn Gynecological Societj 
(president, igio), American Medical Assoaation (chairman section on obstet 
ncs 1921) New York Academy of Medicme New York State Medical Society 
Medical Society County of Kings (president 1915) Long Island Medical So 
aet> , Associated Ph> sicians of Long Wand Brooklyn Medical Society, \\ illiams 
burgh Aledical Society Brooklyn Pathological Societ> 

Collaborator, Keating and Coes Gynecology 1894 and Text Book of Obstet 
ncs by Araencan authors 1906, author Manual of Obstetncs 1913 and 1922 
Students Manual of Gynecology, 1915 1922 and 19 7 Pelvic Indamination in 
Women 192 x and 193 1 Also author of many scientific articles pertaining to ong 
inal worl m his specialties 

Editor, Department of Obstetncs International Abstract of Surgery, 
member, Editonal Boards of the Amencan Journal of Surgery and the Amencan 
Journal of Obsktrtes and Gynecology and chairman of the Sub committee on 
Parental, Maternal and Early Infant Care of the White House Conference on 
Child Health and Protection 
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OLD MASTERPIECES IN SURGERY 
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THE SURGERIES OF LHARETVNUS 

B \ no means the least interesting of the old sur 
gic 1 w rks arc those that e kno v little or 
r 3li\ next to nothing about Perhaps as sur 
gi al mileston s they may not be particularly im 
portant Perhaps here and there they maj contain 
a b t of su gical k oivledge or procedure xvhich is 
n f r the time Perhaps they maj contain a bit 
of the a t of medic ne wh ch may be a little quaint 
or mg lous as shoeing the authors canniness in 
one f the e books of Charetanus i given a valuable 
recipe bi the use of wh ch one ma\ lengthen his 
life fifteen \ears but then is added if it is not 
3g n t the mU of God The authors of many of 
these interesting books are not ell knonn In fact 
e knoTi and can find out little about them Con 
sequentiv the> represent a question ma k in h storj 
which leads to a puzzle s hich is at least alluring to 
the student of su gical histor} 

The surgeries of Cha et nus appea ed during the 
second quarter of the sixteenth century They are 
small books of only a few pages and appeared m 
several forms One accord g to Gurit was printed 
in Strassburg in 1530 and later reprinted m Frank 
furt in 1549 and 1552 It bears as its title Wound 
Su gery for all wounds of the entire body and 
especially of each member ith what may occur 
and IS necess ry for the wound surgeon to kno\ 
JIany excellent prescr bed medicines adv ces and 
masterpieces of the \ ry learned surgeon Joannus 
Charetanus The correct art and instruction for 
bloodletting For the bloodletter and barber A 
second pr ntmg of this \ ork by H Guelfferich ap 
peered m 1549 and a later edition enl rged to 
thirty SIX pages appeared n 155 An edit on bear 
ing practically the ame title but differing in arrange 
ment of material and illustratons was prated by 
Chr Egenolph m 153 On the t tic page it reads 
Zu Slras burg Lhr Eg and at the end the 
colophon reads Zu Frankfort im Jenncr/dcs lars 
1531 so whethe printed in Strassbu g or Frank 
fuxt it is hard to say \ th rd form noted by 
Giult "was pimttd by Cbi Egenolph at F aniiurt 
am Meyn in 1534 nd the nam s of Lanfrancus and 
Laurentius Ft es ate added to the title 
This series of surge les rep esents the first sur 
genes pr nted in G rman fte the works of Jc me 
of Brunsw ck nd Han \on G rssd rff in the latter 
part of the tsth and e rly part of the i6th ceotunes 


and the work of Fries more medical than surgical 
which was first printed in 1518 As to the author 
Johannus Charetanus I ttle is known of him undtr 
that name V man named Johannes de Karthan 
natione almanus is referred to by Champier in his 
De tnedtci e darts sc tpt rib s which gives a due to 
a German named Karthan who practised surgery 
Sudhoff m his Kel/am (Monumenta hied ca Sige 
risl R Lier 4. Co 1923) refers to this Johannes 
Karthan and believes the name which was spelled 
m many forms — Karthan Karchan Kartham et: 

V ere variants of the name of Johannes of Kircbaim 
a physic an and surgeon of the latter half of the fif 
teenth century who was professor of mediaae and 
surgery at the University of Vienna The name of 
thi man was al 0 spelled Kirchhe mer Ftoo 
Karthan to Charetanus is not a very long jump 
when one considers the many variant spell ngs in 
vogue when this man lived and the translation of 
the name from the vernacular into Latin 
cially when it is rather assumed that this m n 
Johannes of Kirchheim v as probably also known 
as Johannes de Ketham the author of the Fasacdus 
Medctie Venice 1491 The bkelihoed that three 
names Ketham lurchheim and Charetanus were 
used for the same man is the fact that certa n parts 
of the surg cal sections of these small surgeries of 
Charetanus of the sixteenth century correspond 
identically with similar corresponding sections m 
the Fa leitis Ated cinae of Johannes de Ketham 
of the fifteenth century the later German text 
being a translation of the ea her Latin 

The most interesting parts of these small sur 
genes are the lUust at ons which differ in the two 
editions In the edition of iS39 th® t^tle page 
shows some dental instruments and the cuts are 
reproduced later m the part of the book dealmg 

V Ith that subject The mam illustration is a si ghtlj 
altered woodcut of the bloodletting mannik n of 
F le vh ch is carefullv labelled Contrafacter 
Lassman to let every one understand that the 
dissection represents the body of a criminal There 
IS al o a smaller cut of a zodiac man showing the 
t unk dssected In the XS3^ edition the man 01 
Fries « omitted and is replaced by a smaller differ 
ent cut and a woodcut of a phys cian performing 
u osc py is added 

T ether these works of Charetanus gi « 
e cell nt ide of the cha acter of the popula small 
u gi al textbook of the e rly si teenth century 
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THE SURGERIES OF CHARETANUS 

B l no means the least interesting of the old sur 
gical works are those that we know little or 
reallv ne t to nothing about Perhaps as sur 
gicai milestones they may not be pa ticularly im 
portant Perhaps here and there they mav contain 
a tut f s gical kno ledge or procedure which is 
eft for the t me lerhaps they may contain a bit 
of the art of medic ne hich may be a little quaint 
or ngenious s showing the author s canniness m 
e f these books of Charetanus is given a valuable 
recipe b\ the use of wh ch one may lengthen his 
life fifte n years but then is added if it is not 
again t the will of God The authors of many of 
the e interestm books are not well known In fact 
ft know and can find out 1 ttle about them Con 
s quentlv thev represent a question mark in history 
hich leads to a puzzle which is at least alluring to 
the student of surgical historv 
Th su genes of Cha etanus appeared during the 
second quarter of the sixteenth century They are 
small books of only a few pages and appeared in 
severalforms One accord g to Gurlt wasprnted 
in Strassbu g in 1530 and later reprinted in Frank 
fu t in i54g and 1552 It bears as its title Wound 
S rgery for all wounds of the entire body and 
espec ally of each member with v hat may occur 
and IS necessa y f r the wound surgeon to tnoi 
Many excellent presc bed medicines adv ces and 
masterpieces of the very learned surgeon Jo nnus 
Charetanu The correct art and instruction for 
bloodletting For the bloodlettcr and ba ber A 
second printing of this work by H Guclffericb ap 
p red in 1349 and a later ed tion enlarged to 
thirty I pages appeared in 1553 An ed tion bear 
ing practically the same title but difienng in arrange 
ment of mate lal and illustrations was prmted by 
Cbr Egen Iph in 133 On the title page it reads 
Zu Slrassburg Chr Eg nd at the end the 
colophon reads Zu Frankfort im Jenner/des lars 
1331 so whether prmted in Strassburg o Frank 
fort it 1 bard to say A th rd form noted by 
GutW V as printed by Cbr Egenolph at Franklu t 
am Meyn in 1534 and the nam s of Lanfrancus and 
L urentius Fries are added to the title 

This se les f su g ries rep esents the first sur 
ge es printed Germ n afte th works f jer m 
of Brunsft ck and Hans von Gerssdorff m the 1 tier 
p rt of the isth and ea ly part of the i6th centime 


and the v ork of Fries more medical than surgical 
which was first printed m 1318 As to the author 
JohaoQus Charetanus little is known of him under 
that name A man named Johannes de Karthin 
natione almanus 1 referred to by Champier in his 
De medictne ch ts script r bis which g ves a clue to 
a German named Rarthan who practised surgery 
Sudhoff m his Kttkam (Monumenta Medica ‘'ge 
fist R Lier &. Co IQ23) refers to this Johannes 
Karthan and believes the name which was spelled 
in many forms— Rarthan Rarchan Rartham etc 
were variants of the name of Johannes of kirchaim 
a phvsician and surgeon of the latter half of the fif 
teenth century who was professor of mediane and 
surgery at the University of Vienna The name of 
this man was also spelled Rirehhe mer From 
Rarthan to Charetanus is not a very long jump 
when one considers the many variant spellings m 
vogue V hen th s man lived and the translation of 
the name from the vernacular into Latin Espe 
cially when it s rather assumed that this man 
Johannes of Rirchheim was probably also known 
as Johannes de Retham the author of the Fascic lus 
Medici tt Venice 1491 The likelihood that three 
names Retham Rirchheim a d Charetanus were 
used for the same man is the fact that certa n parts 
of the surgical sect ons of these small surgeries oj 
Cha etanus of the sixteenth century correspo d 
identically ah similar corresponding sections m 
the Fasactlus Med cinae of Johannes de Ketham 
of the fifteenth centu v the late German teat 
being a translation of the earlier Latin 

The mo t interesting parts of these small sur 
genes are the illustrations which differ m the tvo 
editions In the edition of 1530 the title page 
shows some dental instruments and the cuts are 
reproduced later m the part of the book dealing 
V ith that subject The mam illustration is a si ghtlv 
altered v oodcut of the bloodletting mannikin of 
Fries which is carefuUv labelled Contr^facter 
Lassman to let every one understand that the 
dissection represents the body of a criminal There 
is also a smaller cut of a zodiac man howmg fn* 
trunk dissected In the 1331 edition the 
Fries IS om tted and is replaced by a smaller din r 
ent cut and a \ oodcut of a physician performing 
uroscopy is added 

T gether th e works of Charetanu give u 
xcellent idc of th character of the popular sm U 
s rgical textbook of the early s xteenth century 
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T he great problem confronting the medical 
profession toda) is the control of cancer In 
this connection the recent report from the 
Liverpool Medical Research Organization* relative 
to the cancer problem is food for thought for the 
skeptic as V. ell as for the believ cr Here is assembled 
a tremendous amount of material which applies 
directlj to this vital subject The work was begun 
almost 30 jears ago under the auspices of the Liver 
pool Cancer Committee and has been continued 
with the Liverpool Medical Research Committee 
The morphological physicochemical and physio 
logical evidence of similarity between the chorionic 
epithelium and malignant neoplasms is presented 
and to the unbiased mmd there certainly is evidence 
warrants further study and thought 
The action of lead and other metals on normal 
animal and vegetable growth was studied on an 
extensive scale because it was discovered that lead 
causes abortion by coagulation necrosis of the cbor 
ionic epithelium without injury to other tissues if 
the amount of lead is not too great It has been 
shown further that lead has the po«cr to inhibit 
growth temporanU w hen rootlets or aquatic animals 
are immersed m weak solution for a short time but 
of causing complete inhibition when there is pro 
longed contact m solutions of sufficient strength 
Clinical results are recited but the authors are 
cautious in not expressing too optim stic a view for 
the present but rather an optunism for the future 
for they feel that a correct scheme for the solution 
of the cancer problem is being approached In a 
series of 566 cases under observ ation from November 
1920 to November 1928 360 died before treatment 
could be completed (198 received less than o 5 
gram of lead and 162 received more than o 25 gram 
of lead but less than o 5 gram) 77 died of the disease 
auer treatment w as concluded 7 died of mtercurrent 
affections while under treatment $ died as result of 
extensive destruction of disease si refused complete 
treatment 31 arc too recent for results to be esti 
®ated 2 were believed to be cured but died 0/ other 
affections in 13 the disease 13 completely arrested 
and m 51 it is believed to be cured and treatment 
has been stopped Since many of these cases came 
under observation in an inoperable condition many 
hopelessly involved with metastasis such statistics 
are indeed hopeful 

For those who are interested in the cancer problem 
this work is intensely interesting Be the hypothesis 
^nd conclusions right or wrong they are backed by a 
tremendous amount of carefully planned expcri 
mental work work which has been conducted along 
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scientific lines by men of unquestionable ability and 
honesty- In just Such a way the cancer problem will 
be solved John A Wolfer 

\T a work on a subject so technical as biometry 
-L ind statistics should need to be reprinted to 
supplv the demand and that a second edition 
should be justified within lo years is proof enough 
both of the quality of Pearl s book* and of the et 
istence of a demand In the light of this a review 
can neither add nor take much away from it 

There is some question as to just how the subject 
has been made attractive to phy sicians and surgeons 
most of whom know nothing of scientihc statistics 
and statistical methods and not much of higher 
mathematics It was for these groups that this work 
was assembled The explanation is that Dr Pearl 
begins with the simpler phases of the subjects treated 
and passes progressively to those that are more 
difficult \ medical man who is moderately well 
grounded in mathematics can go through the book 
to the end with understanding and profit provided 
he vvt(] do so systematically not passing to the more 
technical chapters until he has digested those that 
go before 

The earlier chapters deal with simpler phases of 
bionomics and statistics They are entertainingly 
written and can be followed without much use of pad 
and pencil Gradually the subjects treated become 
more techoicsl and a different method of presenta 
tion IS employed The physiaan who stays through 
will find himself refreshing his memory of the mathe 
matics of his college days to his own advantage 

Nearly every physician and surgeon who writes 
makes some use of statistics He should know at 
least the rudiments of the saence if he is lo make 
his presentation accurate understandable and con 
vincing Dr Pearl has extended his discrimination 
to an evaluated bibliography a section of which 
follows each chapter M A Evans 

'^HE Ergebntsse der medi imsckeK Slrahltnforsd 
-A a«g® IS a collection of monographs each of which 
IS written by a recognized authority in his particular 
field The fourth volume contains many subjects 
especially valuable to surgeons and surgical speaal 
ists 

Luedin writes on the changes in position and shape 
of the stomach which result from extraventricular 
causes and illustrates his discussion with excellent 
roentgenograms Schule discusses the clinical and 
roentgenographic findings of the ureters and kidney 
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appeared on the market But the record of his great 
acbie\«nent remams and we must thank his pupd 
and co-worker Amreich for his efforts and the pub 
Usher for his mumficence George Gcluiokn 


'^HE new German textbook of surgery dedicated 
toA vonEiselsberg *on hisse\entjeth birthdav 
while not as large as a s\ stem m our sense is more 
than a textbook It consists of two rather large 
volumes the first of 86g pages the second of 658 
The subject of surgery has apparentlj groan to 
such proportions that nothing short of a sistem 
and that means ten or more volumes can adequatelv 
treat it m all its phases Among the contributors to 
this work one finds such prominent surgeons and 
writers as von Haberer Clairmont Denk and 
Ranzi and fl number of other and less uidelj known 
wen 

Because of limited space there is a certain lack of 
ualance Some of the subjects have been dealt with 
quite eilensivelj and impress the revuewer as fairlj 
complete monographs others are rather sLifflp> and 
^®®^d one of textbook chapters 
The section oa stomach duodenum andappeodte 
u by no lesser authority than von 

Haberer Jl js wej] done and should prove of partic 
uiterest to students of gastric surgerj because 
of the author s extensive experience 10 this field 
Surgerj of the central and peripheral nervous 
systems is contributed bj Marburg and Ranzi and 
IS excellent It reflects all tbe newer ideas and 
advancement m this difficult field On the other 
hand surgery of the spleen is treated m nine pages 
In spite of the lack of balance in tbe treatment of 
various subjects the work is a notable contribution 
and a splendid tribute to the scientific accomplish 
mcBts of the much revered A von Eiselsbcrg 

Geo HAiRERC* 


^HE present book b> Hamilton Badcy is tbe first 
^o{ a two volume work on emergencj surgerj * 
ihis volume deals with abdominal emergencies 
induding injuries and diseases of tbe male gemtaha 
i he book is based primarily on personal experience 
hut has tbe added value in that it is liberally inter 
spersed with references and quotations w hi^ ladi 
J^te an extensive knowledge and use of surgical 
hteralure The reviewer was somewhat surprised by 
the warm recommendation given to the delayed 
treatment for appendiatis and by tbe suggestion to 
use teercuroebrome intravenously in toxic cases It 
rs felt that a general chapter dealing with anesthesia 
in emergency surgery would be in order It is diffi 
cult to conceive of any abdominal emergencj which 
rs not considered and what is of more value to the 
reader from first hand information The chapters 
dealing with intestinal obstruction including mtm 
susception and hermal strangulation areparticularfy 
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well written and v aluable The conditions d^cibed 
and the measures advised are well illustrated bv 
somewhat over 300 excellent illustrations Tbe 
volume contains an appendix m which are listed 
fourteen senes of illustrative cases all from the 
author s practice A well selected bibhographj en 
hances the value of the book to the general surgeon 
to whom tt can be recommended 


T \ a continuation and final resume of his work on 
* tbe cancer problem* Professor Heidenham pre 
sents a brief working hypothesis as to the etiology’ of 
mabgnant tumors as follows lysis of human cancer 
cells can be induced in such a wav that the supposed 
cancer causing agent will not be destroyed \\hen 
this product of lysis of cancer cells is injected into 
amiTwls It IS to be expected that tumors will be 
produced at a place m the body where the cancer 
causing agent acts thus giving rise to carcinoma or 
sarcoma according to the type of tissue affected by 
It The amount of labor represented m these two 
voluraos IS trufv prodigious The very mass of the 
evidence presented m support of the thesis com 
mands consideration It mil fail to carry convicUoa 
to the minds of roanv because Professor Heidenham 
used mice in his experiments These animals are 
notoriously subject to the development of spontane 
ous tumors far more than is any other laboratory 
animal U batever tbe ultimate fateof thetheoretical 
considerations this magnificently illustrated volume 
with the earUer companion volume represents a 
distinct contribution to the pathology of neoplasms 
It IS a most comprehensive and possibly definitive 
catalog of mouse tumors J P S 


A WELL balanced picture of WUham Stewart 
HaJsted the great American surgeon is pre 
sented by Dr MacCallum in his recent book * Hal 
steds medical training in this country and his 
postgraduate period abroad with their deep m 
flucnce upon bis development were followed by 
a period of great activity in New Vork His 
abdities were promptly recognized Experiences 
ID surgical teaching at that time apparently led him 
to a revaluation of methods of instruction which 
had a profound effect upon the type of teaching 
which he later used at Johns Hopkins The book is 
iargcly a chronicle of facts rather than a presenta 
tion of material indicative of the various phases of 
development of the man No doubt tbe reticence of 
Halsted and the comparatively small number of 
those privileged to be called his intimates greatly 
hmited the sources of such material 
His personal characteristics are well portrayed 
His quiet unobtrusive retirmg manner cloaked a 
remarkable keenness of observation and a quick 
ability to appraise and judge The inspiration 
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SURGERY GYNECOLOGY AND OBSTETRICS 


m relation to the differential diagnosis of abdominal 
tumors Schmidt writes on the relation of th^ cellular 
h stology of uterine carcinomata to irradiation 
therapy and discusses the various stages of reaction 
which are essentially phagocytic and lytic processes 
Lahm d scusses very fully the foundation of biologic 
healing of cancers Me> er and Schmidt consider the 
stomach after operation and discuss the anatomy 
and physiologj the relation of surgical attack on 
these functions the technique of diagnosis the 
various methods of operations and the undesired 
results of operations Luedecke presents a short 
monog am on the use of diathermy in oral rhinal 
and Iar> ngeal d sea es discussing the physics of 
diathermy and describing the apparatus and tech 
nique of medical and surgical diathermy and the 
the apeutic indications and results 
Each monograph represents the up to the mm 
ute attainments in each subject The perusal of 
the volume was an actual treat Henry Schmitz 

T he mono raph on Der operie te \fagen deals 
1 ith roentgenologic observations made b> the 
authors in 400 postoperative gastric cases The 
greate number of these were operated upon for 
gastroduodenal ulcer a few for carcinoma of the 
stomach or for peptic jejunal ulcer The materul 
came from the surgical clinic of Prof Such m 
Goett ngen 

The authors stress the point that not enough 
attention has so far been paid to roentgenologic 
studies in the follow up of postoperative gastric 
cases They feel that much can be learned b> early 
observations The> ha e begun their studies as 
early as the tenth day after operation 
The monograph deals rather ertensively with the 
ph^ siology of the normal gastro mtestinal tract as 
well as with the modifications resulting from 
operative interventions Attention is paid to changes 
n form and position of the stomach operated upon 
s well as in the motor and digestive function 
Practically every type of operation is included 
The authors emphasize the fact that the gastro 
enterostomy stoma is more than a drainage hole 
Partly through cicatriaal narrowing and partly 
through muscle hypertrophy the stoma learns to act 
more or less like the pylorus so that the emptying 
IS not continuous but is interrupted and rhythmic 
Thev do not however believe that a true sphincter 
is formed 

In their discussion of the much dreaded early 
complications such as the acute dilatation of the 
stomach the so-called arteriomesenteric obstruction 
of the duodenum of the vicious circle and the 
paralytic ileus of the stoma the authors advanced 
the view that the older conception of an actual 
mechanical obstruction s only exceptionally true 
In their opinion the condition is most often a func 
t onal spast c one They are in agreement with 
Reischauer who first e plained this phenomenon 


and termed it stomach bowel block The 
spasmodic contraction begins in the bowels and 
spreads to the anastomosis or to the duodenojejunal 

fleTure 

The monograph contains much of interest to the 
surgeon and the roentgenologist Gao ILufEfttv 

T he two classical works on operative gynecology 
— Kelly s m this country and the one by Boeder 
lein and Kroenig in Germany — will have to look to 
their laurels now that the book by Peham and 
Amtei<di * of \ lentia has appeared 
This volume which by its unusual shape and sue 
as well as by its general makeup at once creates a 
distinguished and favorable impression is divided 
into three sections In the first all those factors are 
discussed which make for greater success of gyneco 
logical operations namely the routine before and 
after operation prevention of infection and other 
postoperative complications treatment of bleeding 
technique of the various abdominal inusions etc 
The entire second section ts devoted to the topog 
raphy of the contents of the female pelvis The 
pelvic connective tissue which includes the loose 
tissues as well as the fascis its relation to Wood 
vessels and nerves the lines of cleavage the lym 
pbatics ureter rectum and bladder 10 short all 
structures that be must know who aims at profi 
ciency in pelvic operations are demonstrated in 
large colored drawings of admirable perfection la 

B ring these numerous dissections the authors 
that several structures which from a purely 
anatomical standpoint had no importance aod 
carried not even specific names were quite sigaificant 
as far as operative technique was concerned 
The last and largest part of the work deals with 
the various gynecological operations in part cular 
The order of the operations described differs ewtk 
edly from that in other books on operative gyae 
cology The operations for cancer of the uterus u 
given first place because it embraces practically all 
the details of topography and technique with which 
the gynecologist is concerned Thereby the authors 
hoped to avoid unnecessary repetitions It is quite 
clear that vaginal hysterectomy for cancer of the 
cervix IS their favorite method and is very cowpre 
hensivcly described The abdominal radical opera 
tion IS given far less space though the descriptive 
and pictorial representation is quite adequate 
The succeeding chapters deal with operations for 
fibroids ectopic pregnancy adnetal tumors tuber 
culosis ovarian growths all sorts of plastic opera 
tioas etc All these chapters are equally profusely 
and equally admirably illustrated 

One would need much more space than the editor 
IS likely to allow to do full justice to this magnificent 
and monumental work which embodies an immcus® 
amount of hard labor of serious and valuable 
research and of attention to the minutest detail 
A harsh fate carried Peham off before the book 
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PLANS rOR THE NEW \ORK*E 

U NDER the supcmsioa of a rcpresenlalue 
committee of surgeons of New \ork and 
BrookKn there is being prepared a pro- 
gram of clinics and demonstrations m the hospitaU 
and medical schools for the twentj first annual 
Clinical Congress of the American College of 
Surgeons October 12th to i6th The prehmmarj 
which appeared in the June issue 
of tms journal and which mil be published in re 
vised form in the September issue will be further 
*vnd amplified during the weeks preceding 
the Congress m order to present a more complete 
outline of the clinical w ork that w ill be demon 
strated The clinicians of greater New Aork are 
keenlj interested in prondmg for the Nnsitmg sur 
a complete show mg of the surgical activities 
of that great medical center a program that will 
mclude all branches of surgerj — general surger> 
g>necolog> obstetrics orthopedics urolog> proc 
tolog) and surgerv of theeje ear nose throat 
ond mouth 

Clinics are scheduled for Mondaj afternoon 
oeginmng at 2 o clock and for the mornings and 
afternoons of each of the four follow ing dav s One 
recalls that at three previous sessions in that at\ 
rnost attractive clinical programs were presented 
and we have the confident assurance of the com 
nuttee on arrangements that in point of scientific 
this j ear s Congress will surpass previous 

M ednesda> has been dchignated as BrooU> n 
Long Island Day and for that da> the committee 
is preparing a special program of dimes m the 
hospitals of that borough w hich w ill include mam 
mterestmg features 

A senes of fracture dimes demonstrating mod 
ern methods m the treatment of fractures con 
stitutes a speaal feature of the clinical program 


R.OOiNL\N CLINIC \L CONGRESS 

The committee is arranging for a comprehensive 
showing at several of the larger hospitals of the 
methods eroplov ed and the results obtained m the 
ireatnsent of fractures w hich form so large a part 
of the surgical work in our large cities 
Among the important features of the chmeal 
program will be demonstrations in the treatment 
of cancer bv sutger> radium and N. tav re 
habihtaiion bv surgerv and phvsical therapv of 
patients injured in mdustnal accidents 
The real program of the Congress will be issued 
dail> sn the form of bulletins that give a com 
plete accurate and detailed schedule of the dimes 
to be given at each of the hospitals These bul 
letins wiU be posted at headquarters each after 
noon for the follow mg dav and pnnled bulleiina 
containing the same schedules will be distributed 
each morning 

EVENING MEETINGS 

Programs for a senes of five evening meetings 
are being prepared bv the Etecutive Committee 
of the Congress ^t the Presidential Meeting on 
Mondaj evening following the introduction of 
distinguished guests from abroad and the m 
augural address of the president elect Dr Allen 
B Kaaavel of Chicago the John B Murphj 
oration in surgerj will be delivered bj Mr 
Arthur H Burgess MB F R C S Manchester 
England professor of clinical surgerv m \ ictona 
Umversitv Manchester England and president 
of the British Medical Association 
The annual fracture oration will be delivered 
bj Professor \\ illiam Darrach of Columbia Lm 
\ersitv His subject will be Some Old Truths 
about Fractures 

Among the distinguished vasitors from abroad 
is Sir Charles Gordon \\ atson k B E C M G 
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afforded bj his appreciation of fundamentals in 
investigation and m the technique of surger> 
stamps those tra ned by him and the imprint he 
leaves affects their characters as well as their surgical 
abil t> 

Probably no book written at this time about 
Ilalsted can do more than indicate b s great influence 
and the high posit on in surgerj which fntuie judg 
ment w’lll accord him IIi position is so pre eminent 
that the fullest appreciation of him \ ill come onl> 
ith t me Many apprec ate that Ilalsted alone in 
the United States has founded a distinctive school 
of surgerv Man^ men now leaders in their own 
field f surgerv were selected guided and directed 


bv The Professor and to him the} Iargel> owe 
their accomplishments Often his gentle queries 
have stimulated m the minds of his associates or 
assistants a train of thought \ hich has culminate 
in a brilliant contribution to our surgical knowledge 
or has guided men to their life s work I ossibly some 
of those so stimulated have forgotten their debts 
MacCallum s work, brings great pleasure to those 
who have felt Dr Ilalsted s influence and i a suit 
able companion to the two volumes of his Surgical 
Papers To those who felt his influence Hal ted 
represents the highest of surgical ideal This story 
of his I fecan hardly fad to inspire others to do better 
surgery H C h 


BOOKS RECrn^ED 


B k ec d ack wl dged th d partm t 

d h k wl dgm t m t b g led a s IE ent 

t f ih te y ! tb se d S lect o w H b 

m d f w th te t o! our de s das p ce 
p mt 

Nt \ No or c VL Rzueo s 193 Co t g 
n sc pt f the \ t cl s Wh h Stand A epted by the 
t il Ph m y d Chem tty f th Are n 
Md IXsociato nj u ry gy Che Ame 

M d 1 \ 0 t 193 

R SE A IVTERVAt 0 A E t>: CtCt CA E TE APIA 

Sc tt 0 di E CO B c U d f th di t on f 
13 m T dd 1 Is pi 8 R eg 1 tern n 1 d 

Cl E T p 93 

L s Tro ■bl s roNCno is de l Yppa t Gisi al 
OE A F HUE By G t C tt d ed P n M o 
tC 93 

\8D um Pa V By Job Mo 1 y Ch M F R C S 
th trod to by J S B St pf d M D F R S 
New \ k U m Uood A C mp y £d b rgh 
EASE mg t n 93 

Hand ich der R vtg ecn-pe Edt d by Gud 
H Izk echt til R tgutrschgudSth 
1 b h dl g d r Sp eh By Dr J sef Pal gy y 
' ^ J 1 Spr g 93 
t,Ll. ICVL O Stav AT NS ON THE Sv ClCAl PATHOLOGY 

or Bone By Da d M G g MB CM FRCS 

(Ed ) F R S E Ed b gh d L do 01 e d 

Boyd 93 

A A is or RoEvre noiocy a S n f M 0 pb 
Atl Edtdbyjm TC MD\I UI 
calR tg 1 gy ByH ghll Y u g MD dChl 
AMtrsAfDd edNwkkPlBIIbe 
I c 93 

TttE Docro A D H s Ikve th nts F t I P 1 mr 
a d T b q f th Phy By M yJe Stanl y 

R keyse B L t M A Phil delphia P Bbki t s 

Son A Co I 193 


American Physicians A T) Surgeons Bograpb 1 
D ectory fP etc gAfemb rs ftb Med lProfes» 
th U ted St tes d C da Prep red by J mes 
Cl rk F field Ed to f The Am nca B Minne poh 
Th Midw tCorop y 193 
P ACT1CAL\ RAV Treatue T By A th \\ Ef»kl 
MD S tP landM eapohs The Bruce P blish g 
C mp y 9$t 

The Raho al Trea ment or \ aricose A ins a.t» 
Varicocele W th N tes 0 th Appli t of th Ob- 
1 1 t Melh d f T tm t f 0th C diU s By 
W T W Wl k M A MBfCant b) FRCSfEngl 
Lodn FbrAlb Ltd 93 
SatMERaVERHUETUNG aWOEU tORLESUNCEN By Dr 
FnUSia U ger \ a J 1 Spn g W . . 

Les Foyers Auvcoauens By C W rm d J M 
L M( Pats Iffiptm Ch tt ay 93 , 

Accident Injuries The Medco-Legl Asp cts of 
\\ rkm 8 C mpe sat n a d P bl c Li bil ty , By 
H ty H K 1 AB MD FACS FAPlIA 
Ph lad Iph a Lea A Feb ger 93 , 

Mavo Cumc Monographs A Cl 1 St dy f Ad 

d son D s By Leo a d G R w t ee M D d 

Albe t M S HMD Ph ! d !ph d Lond B B 
S nd Comp > 93 

Collected Papers The NIayo Cu c a-"® ^ 
M YO Fqonda n Edited by Mrs M d H hleh “ 
Wlson Rich dM II witt BA M A M D dM Id ed 
A Flk BS Vol il 93 Phladlphi d 

Lo do At B S u d Comp y 93 

Injurces ANT 5 S ORT G ral G de f th Pr 

t tw By C B He Id C B E M A M D (Cantab ) 
MRCP(Ud) Lod dNwAk Ovfrd 
U i erstyP s 931 

Mayo Clinic Mo ocraphs P ctscpcE nw t 
d th T eatm t f Hero h d d A 1 Pru t s 

ByLo isA B BA AID FACS Philad Iphu a d 
Lo do AA B Saund Comp y 93 



CONICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


271 


Oisanmng a Senjce for Ihe Diagnosis and Treatment of 
Cancer 111 an. Approved Hospital (illustrated) Bow 
UAN C Caowxtt M D Chicago 

Rwpansibihty of the Fellows of the College m Promoting 
the Hospital Standardization Program Soih'Jigate 
Leici! MD Norfolk \a 

The Soul of the Hospital Re\ VlpiiosseM ScnvmaLtA 
SI ih D St Louis 

Our Challenge How Shall ^\e ^^eet It? Paul H PxSLEll 
Minneapolis 

General discussion opened hy GEORGS \\ CrtLE M O 
Clei eland 

s Copy'S 00 Pit 

Sigmficafjcc of the Sectmngfy Insignificant Alaltcrs to 
Hospital Management Dovald GuTJtBtE M D 
Sa>re Pa 

Importance of More \d«iyate Sterilization Proccises jn 
Hospitals Maltese MD Baltimore 

Present Status of Hospital Costs and Charges— Report 
of a Nationwide Sunes John A McNauaba 
C hicago 

The StaS Conference UTuch Assures a Thorough Review 
of the Clinical Mark and Mwtimunv Benefit to the 
Medical SiaS and Hospital (illustrated) Altov M 
OensvEg AID New Orleans 

Impottant Factors »o Assuring EiTaent Nursing Care (rf 
thePatient Jakex F Kojlvcold R N NewOrlcans 


Tuesday— p jo a « -is 00 A v 
^en forum conducted by Robert Jolly Houston Texas 
Iflc Present EcOBomic Depression m Hospitals— 'Increas 
the Utilization of Hospital Facilities— Maw 
UiAtng the Balance Between Economy and EfT ctency 
C J Ctmsnvcs Tacoma Mash 
Avoiding Pitfalls in Hospital Adminiitratwo — Stop Look 
Listen* A J Swanson Toronto 
vammistrativ c and Medical Problems Associated with the 
Open Hospital raANLj M alter Denver 
vV hat Shall \\ e Do About Automobile Accidents’ — Report 
of a Nation Mide Survey Matthew O Foley 
Chicago 


2 OCi?M DOW 

Conference on Medical Social Service and Follow Up 
The General Organization and Scope of Social Work 
in Medical Institutions A I Ian for Efficient Follow 
Up of Discharged Patients Jledical Soaal Morfc ro 
Industrial ^^ef£cl^e and Traumatic Surgeiy Medical 
Social Service as Appbed to the Cancer Patient 


JO A Sf -!0 00 A If 

UurRcsponsibility as Trustees F L BittitAV Torrmgtoo 
Conn 

Promoting a Better Understand ng Between the Super 
intendent Trustees and Medical Staff Cxubxes F 
_ Neekcaas® BrooWyn _ , 

»y Mbat Cnlena Can the Trustees or Governing Bo^ 
Judge the EfTciency of Their Institution? S S 
Golohater MD VewFork 
Factors to be Considered in the Cost of Medical Care 
from the Standpoint of the Hospital WjluamH 
, Ualsk MD Chcago 

WTui Do Hospital Trustees Expect from Their Super 
intendent? J \llev Jackson M D Danville Peon 


V ed»e d y — g jo \y~l3 00 Ail 
How Can Scientifc Clinical Records B* Assured (iBus 
Irated) JamesT Isix M D NewOrieans 


A Check System for Current Case Records Doxotky 
O iLU^s Seattle Wash 

A Plan for Making Group Studies of Diseases (illustrated) 
Paul tt WttLtrs MD Grand Rapids Mich 
\ Complete System of Departmental Daily Reports Es 
sentixl in Efficient Hospital Administration Wit 
UAM I Lacv Cleveland 

General discussion opened by Tooscas R Poxtoy D 

\ugU 3 ta Cl 

2 00 l> M -J jO F If 

Round Tuble Conference— Medical and Nursing Problems 
ConductedbyR C Buerki MD Madi on Wis 
Round Table Conference — Administrative and Fconomic 
Problems Conducted b> Roberi Joll\ Houston 
Texas 

Bro tlyn — Thrsd y — p joAy rzooAif 
DemonstTatioo and round table conferences conducted by 
Malcolm T MacEachern M D Chicago and 
Robert Jolly Houston Texas Procedure in ad 
miUing and discharging patients organization and 
management of the case record department nuraui 
admmistiaiion and service operating room manage 
meat and procedure organiMlioD and mans ement 
of the interne service 

z 00 p u -<# 00 F a 

Demonstration and round table conference conducted ^ 
Rooert Jolly Houston Texas and Malcolm T 
AfAcEACOLKN ’* 1 D Chicago Organization and 
management of the dietary department and food 
service business methods m hospitals management 
of the obsteinca! departmeot handhog of hospital 
visitors public relations 

REDUCED RAILWAY FARES 

The railways of the United States and Canada 
haxe authorized reduced fares on account of the 
New York session of the Chiucal Congress so that 
the total fare for the round tnp wiH be one and 
one half the ordinary first class one way fare To 
take advantage of the reduced rates it js neces 
sar) to pay the full one way fare to New \ ork 
procuring from the ticket agent when purchasing 
ticket a convention certihcale which certifi 
cate IS to be deposited at headquarters for the 
signature of the general manager of the Clinical 
Congress and the vis6 of a special agent of the 
raifvvays Upon presentation of a vised certificate 
to the ticket agent in New \ork not later than 
October 20th a ticket for the return journey by 
the same route as traveled to New York may be 
purchase at one half the one way fare 

In the eastern central and southern stales and 
eastern provinces of Canada tickets may be pur 
chased between October Sth and 14th m other 
sections of the United States and Canada at 
somewhat earlier dates The return journey from 
New York must he begun not later than October 
20th 

The reduction in fares does not apply to Pull 
man fares nor to extra fares charged for passage 
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FRCS of London England who mil speaLon 
Some Experiences m the Treatment of Carci 
noma of the Rectum with Radium 
Other speakers at the evenir^ meetings with 
the titles of their papers are George W Cnle 
MD Cleveland Technique and End Results 
in Denervation of the Adrenal Glands Arthur 
hi Shipley M D Baltimore The Operative 
Approach to the Heart and Pericardium Elhott 
C Cutler MD Cleveland The Present Status 
of Cardiac Surgery Ralph Pemberton M D 
Philadelphia The Newer Concept of Chronic 
\rthritis illiam R Cubbins M D Chicago 
Repair ot Rnee Joint Injuries Received by a 
Lateral Impact of Extended Leg 
At the annual convocation of the Congress on 
Fnda> evening the 1931 class of candidates for 
fellowship in the College will be received The 
presidential address will be delivered b> Dr 
Ran IV el 

Special meetings of the sections on ophthal 
molo y and otolaryngology of the New 'iork 
Academy ol Medicine have been arranged for 
Tuesday and Wednesday evenings at the Acad 
em> at which papers of interest to those who 
practice these specialties will be presented by a 
number of outstanding American ophthalmolo 
gi ts and otolaryngologists 

lEATORES or THE PROCRAU 
Important features of this year s Congress in 
elude a cancer symposium under the auspices of 
the Committee on the Treatment of Mahgoant 
Diseases on Thursday afternoon following the 
annual meeting and a session on Thursday fore 
noon devoted to a consideration of the essentials 
in the organization and administration of cancer 
clinics throughout the country under the guidance 
of the College 

An all day conference on traumatic surgery 
under the auspices of the Board on Traumatic 
Surgery and Industrial Medicine is being arranged 
for f riday at which leaders m industry and labor 
representatives of indemnity companies surgeons 
and hospital administrators will di&cuss vanous 
phases of this important activity of the College 
Dr Frederic A Besley chairman of the Coro 
mittee will report on the work of the Committee 
m recent years outlining its present and future 
activities m respect to the nation wide survey 
of the medical and surgical facilities of our m 
dustries 

The newer surgical films both sound and si 
lent including some m colors will be exhibited 
daily at headquarters An extensive program 
of film contributions will be presented mclud 


ing the films that have heen produced under 
the supervision of the Board on Medical Mo 
tion Picture Films of the American College of 
Surceons 

HEADQUARTERS 

General headquarters for the Chmeal Congress 
will be established at the new W aldorf Astona 
Hotel located on Park Avenue between 49th and 
50th Streets This magmficent new hotel with 
more than 2 000 guest rooms which is now near 
ing completion and will open early in the fall 
affords unusual facilities for sessions of the Clmi 
Cal Congress The grand ballroom and other large 
rooms and foyers on the second floor of the hotel 
have been reserved for the exclusive use of the 
Congress for scientific meetings conferen es film 
exhibitions registration and ticket bureaus bul 
letin boards executive offices scientific and 
teiffinical exhibitions etc All the comforts and 
facilities of the old Ualdorf Astoria which had 
been headquarters on the occasion of three p^^ 
vious Congresses will be found m the new 
hotel with many added attractions and conveti 
lences 

Space has been reserv ed in the Astor Gallery 
Jade Room and other large rooms and foyers on 
the econd floor of the hotel adjacent to the grand 
ballroom for the Technical Ewibition in which 
Will be represented the leading manufacturers of 
surgical instruments 'N. ray apparatus operaung 
lights hospital apparatus of all kinds pharma 
ceulicals publishers of medical books etc 

IIOSIITAL STANDARDIZATIOM COHrEREt'CE 

For the fourteenth annual hospital conference 
whi^ opens at 9 30 on Monday morning in the 
grand Iwllroom of the Waldorf Astoria an m 
leresling program of papers round table con 
fercnces and practical demonstrations that deal 
With problems related to the hospital standardly 
tion program of the College has been prepared 
This program is planned to interest surgeons 
hospital trustees executives and nurses and an 
invitation to attend the conference is extended to 
all persons interested in the hospital field 
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LESIONS or THE "ISTHMUS (P\RS INTER ARTICULARIS) OF THE 
LAMINA OF THE LOWER LUMBAR A^ERTEBRE AND 
THEIR RELATION TO SPONDYLOLISTHESIS 

FREMONT i CIUNDLER MD 1 VCi LKrcico 
r nth D partfflMit ofOrth prdi S » rj '*« «t U l> M d iShooJ dtb Orth p d S of D £ \\ Ri *0 
t Si L i H p i»l th e s 

T he classical presentation of the subject bod> is wideJ> quoted and subscribed to by 
of spond>lolisthesis b) Neugebauer ui writers on this subject Reference to Ntu 
i8q 2 has ser\ed to arouse considerable gebauers paper indicates that the develop 
interest in this subject, at first among obste mental defects of the laminc have been un 

tricians and more recentl) among orthopedic dul> emphasired by manv authors quoting 

sur^,eons Although there is no reason to be this authontj Neugebauer writes How 

heve that the incidence of this lesion is in ever as I have said elsewhere all the results 

creasing it is evident that the chnical rccogm ofanatomicil and clinical studv of the etiolog) 
tion is becoming more common for the iso of spondylolisthesis certamlv oblige us in 
lated report of this type of case is now being most cases to look on an injury as the cause 
supplanted bj long senes such as that by In considering the influence of trauma 

^lejerding 1930 Many papers on the subject he goes on to say If the entire posterior 
of spondj lohsthesis arc found in the Iiteratun, transvei^e span of the arch of the fifth lumbar 
but in spite of this the high incidence does not vertebra is still m its normal place and if it 
seem to be appreciated generally is either not ossified on to the sacral articular 

Herbmiaux is credited with reporting the processes or if it be it there is no elongation 
first clinical observation of this lesion m the in the inferior lumbar articular processes from 
latter partof thejSth century Lilian 101853 behind forwards we maj then suppose a 
termed this lesion spondylolisthesis and primary fracture of the interarticular portion 
described it as a clinical entity Occasional of the arch of the fifth lumbar vertebra (no 
reports of this condition are encountered m spondylolysis existing at this place) 
the obstetrical literature of the latter half of Iveugebauer continues with a general con 
the 19th centuiy After year's of study and sideration of the etiologv \Vc may formulate 
trav el mv estigating anatomical specimens the etiology of spondylolisthesis at the present 
through Europe Neugebauer published his time as follows Ohsthesismay exist — 
famous thesis on this subject Prior to 1884 i On the ground of congenital lateral de 
forty three specimens of spondvloiisthetic pel feet m the ossification of one or both sides of 
veb were known these were carefully studied the arch of the fifth lumbar vertebra, especi 
and formed the basis of his paper His classi ally m the interarticular portion of the arch 
fication of the etiological factors resulting m (spondyloschisis interarticulans congenita ar 
antenor slipping of the proximal vertebral cus vertebrahs) 

273 





372 


SUPGERl GYNECOLOGY AND OBSTETRICS 


on certain trains Local railroad ticket aoCnts mil 
suppl} detailed informition mth regard to dates 
of sale rates routes etc. Stop overs on both the 
going and return journe>s may be had nithin 
certain linuts 

Full fate must he pail from, starting point to 
New York and U is e sent I that a convention 
certificate be obtain d fro"* the agent from 
w horn the ticl et is purchased These certificates 
art to be signed b\ the general manager of the 
Chnical Congre s and vised bv a special railroad 
agent at Clinical CoT^tess headquarters in New 
York on or before October i6th No reduction 
in railroad fares an be secured eveept m com 
pliance with the regulations outlined and within 
the dates specined It is important to note that 
the return trip must be made bj the same route 
as that used to New Y ork and that the certificate 
must 1 e deposited at headquarters during the 
meeting and return ticket purchased and used 
n t later than October 20th 

Yn exception to the above arrangement is to be 
noted m the case of persons traveling from points 
in certain far western states and British Colum 
bia s ho \ ill be able to purchase round trip sum 
mer excursion tickets which will be on sale up to 
and including October 15th with a final return limit 

f Octobur 31 t The summer evcursion fare is 
somevhat lower than the convention fare men 
lioned above but is available only in certain of 
the far western states and British Columbia 
Tickets sold at summer etcursion rates permit 
traveling to New York via a direct route and 
returning via another direct route with liberal 
stop over privileges 

LIMITED ATTEND VMCE—XDV XNCE REGISTKATION 

Attendance at the New York BrooUvn ses ion 
will be limited to a number that can be com 
fortablj accommodated at the clinics the limit 
of attendance being based upon the result of a 
survej of the amphitheaters operating rooms 
and laboratories in the hospitals and medical 
schools to determine their capacity for accom 


modaling visitors Under this plan it nfll k 
necessary for those who msh to attend to register 
in advance 

Attendance at all clinics and demonstrations 
wdl be controlled b> means of sp cial dime tick 
cts which plan provides an efficient means for the 
distribution of the vnsiting surgeons among the 
several dimes and insures against overcrowdirg 
as the number of tickets issued for an> clinic will 
be limited to the capacity of the room in which 
that dime will be given 

A registration fee of Ss 00 is required of each 
surgeon attending the annual Clinical Congress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
r^istration fee is issued which receipt is to be 
etchanged for a general admissioti card upon his 
cegi tration at headquarters This card which is 
non transferable must be presented in order to 
ccute dime tickets and admission to the evening 
meetings 


NEW \ORK HOTELS AND TllEIE RATES 


There are manj first class hotels m the Grand 
Central Terminal district within easy walMng 
distance©/ theWaldorf Astoria the headquarters 
hotel The following hotels are recommended by 
the Committee on Arrangements 

M »iun R tM 
wi b S ll> 


Ambassad rT iAt dsitSt 
B reJ y II ^ « 48ih St 
B hm e Mad so A a d 43 d St 
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Cl d tone 114 E 1 5ind St 
Len e( n Le nA e d 4^1)1 St 
M tcUr L« t n V nd4gIhSt 

New We ton Xt n A and soth St 
P L L *QQ Park A 
Ri Carit n Mad on Ave and 46th St 
Poos U M d A t nd 4Sth St 
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W W ( A to P Xv and 5 th St. 
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2 On. the ground of primary fracture — • 

(a) Of the sacral articular processes if the 
posterior trans\erse span of the arch of the 
hfth lumbar \ertebra is displaced forwards 
and Its inferior articular process exhibits a 
corresponding anteroposterior elongation 

(b) Of the mterarticular portion of thearch 
of the fifth lumbar vertebra if the posterior 
transverse span of the arch is not displaced 
forwards but has remained m its normal posi 
tion and whether the lumbosacral joint is 
ankylosed or not 

Neugebauers observations were based on 
anatomical material which reflected the more 
adv ance 1 stages of spond) lolisthesis That he 
reali2ei this is shown b> the following It 
lies with anatomists and pathological anato 
mists and those who make surgical and foten 
SIC postmortems to look out for the early 
suo'es of pond) lolisthesis m all cases of m 
lun from tailing If this is done I am sure 
that bttore very long commencing or ad 
\ di d pindv lolisthesis lurabosacralis will be 
LLi imallv discovered during the examuva 
ti n of dead bodies at various places 

Lambl a former teacher of Neugebauer 
h )1 opinions diametrically opposed to the 
latter with reference to spond) lolisthesis He 
criticizes the work of his pupil and then goes 
on to discuss the etiology of the disorder 

According to his opinion primary hydror 
rhachis is the most important factor in the 
etiolog,) primary anomal) of ossification in 
the fifth lumbar vertebra resulting in intra 
articular schisis and l)sis he looks upon as 
unessential On the other hand htsa)sintra 
articular fracture of the vertebral arch has 
not been proved and finally the supposed 
fracture of the sacral articular processes is a 
fiction 

On the basis of his own investigations and 
studies to which he has devoted more than 
30 )ears he has set up the following ten 
theses 

1 For correct understanding of the genesis 
of spond) lolisthesis fetal sacrolumbar hy 
drorrhachis is not only a plausible but a 
necessaiy prerequisite 

2 The traces of hydrorrhachis can be de 
ternuned m all the specimens of spondylo 
listhetic pelves and h) drorrhachis itself may 


be used nosologicall) m the dev elopment of 
pelvic deformity 

3 The attempt at refuting the importance 
of h) drorrhachis suffers from two evils an 
excess of theoretical insufficiency and a defect 
of practical application 

4 Refusing to accept the theory of h) 
drorrhachis leads to b) paths m which en 
tirely impertinent things are drawn into the 
realm of spondylolisthesis 

5 The expressions spondyloschisis and 
spondylolysis are not synonyms nor are they 
of the same importance as olisthesis and for 
this reason they must not be confused either 
with one another or with spinal fractures or 
with fracture like encroachments which may 
occur m connection with elongation from trac 
tion and atrophv from pressure in the verte 
bral arch Unless these precautions are fol 
lowed with reference to terminology there will 
be hopeless confusion 

6 The rudimentary interposed vertebra 
which 30 y ears ago was described and pictured 
in two spondylolisthetic pelves will be of 
historical importance m the future also no 
amount of disputation can obliterate its 
existence 

7 So called congenital spondylolisthesis 
IS an invention of the lazy bram whose non 
existence may be prov ed without any particu 
lar effort 

8 A fracture of the intra articular portions 
of the fifth lumbar vertebra and resultin 
ohsthesis have up to the present never been 
determined in a single case 

9 An attempt at explaining spondyloptosis 
by a quick mov ement or any sort of traumatic 
intervention rests upon a basically false con 
ception and upon insufficient knowledge of the 
museum specimens 

10 A supposed fracture of the sacral 
articular processes represented as an etio 
logical factor of spondylolisthesis is to put it 
mildly a piece of anatomic nonsense 

The above ten theses the author say s will 
be proved by a study of the specimens and 
in large part by statements taken from Neu 
gebauer s own w ork In defense of his position 
theauthorshows the enthusiasm of a crusader 
closing wath the quotation Out of thine own 
mouth do I judge thee etc Luke xiv 2 



CHLWDLER LESIONS OF ISTHMLS OF LAMINA OF LCMBXR \XRTEBILE 7- 




Fu: 6 iateral ««ir 0^ third foanh isd fifth I-sihar rerttb'* 


duction of ‘^pondvlolbthe^ia are prtiscnt onl\ 
al the lumbo acral joint His ca5«s ranged 
from I ^ to 63 ^ears of age vnth over one halt 
m the third decade In 3 of -7 cases trauma 
vTis a definite etiological factor m the produc 
tion of this slipping Backache was the chief 
complaint in 93 per cent 

•\sbiirv di OL. es the gradual dev elopment 
of the surgical treatment but does not dennibe 
the treatment he emplov ed in his enes He 
does not state his ob-^rv atioos regarding the 
madence of lesions of the i thmus 

In di cu ing Dr ^sburv s paper Dr John 
Dunlop states V\e have operated in ixca-.es 
of this nature at the Los Angeles General 
Hospital and in addition to the*e congenital 
malformations everv one of the^ ca-es en 
abled u bv operation to demon trate frac 
tures of the lamina We did fusions in all 
ca-ies 

ProbabK the longest -^nes of cases of 
spondvloh thesis treated operativeh were 
studied b\ Hibb and Swift 
In reporting 3 ca'>es ‘^homng fonvard dis- 
pLcemcnt of from one-quarter inch to the full 
width of the bods of the fifth lumbar thev 
state There was found unifortnlv to be a 
reparation of the laimnx of the fifth lumbar 


from Its pedicles at a point doral to the supe 
nor facets «o ih-t there was ro bonv anchor 
age to prevent the bodv of the fifth lumb.j' 
with the supenmpO'ed pme from hpp*pg 
forward This is believed to be a congenital 
defect and It «eems obvious that -n operation 
which will produce strong bone furon be 
tween the fourth or third lumbar v ertebra and 
the aemm is the logical procedure to emplov 
m order to give ^tabBitv to uch a pme 
The average a„e of hi cases was oQvear 
males I3 females S \ po lUve hi lorv 01 
mjurv p ecedmg the oo'et of svmptoms wa- 
given m 4S S per cent 

The higher madence of p^udarthro l in 
this group Is explained bv the patho’ogv 
which makes the operation (Hibbs fu ton > a 
good deal more difficult than u.ual ard nece^ 
itates rao t meticu]ou.s care m the di section 
and transpo itzon 01 bone It is believed tiul 
even m the^ ca-es a bo”e graft is unrece« 
arv Results of operation have been good 
m TO-t per cent of cases 
Junghann- m a recent p^per con iders the 
role of ItMon of the intecaxUcuIac area oi the 
lamina m their relation to «pondv loli- thesis 
Based on cases examined at autopsv 
spondvloli-thesis was found to exi-t *.t the 
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which awaits onl> strain or blow to gi\c \\a> 
In such cases abnormal strain is thrown on 
ligaments ind pain ensues Disability is out 
of all proportion to the severity of the acci 
dent just as It IS in cases of trauma with old 
arthritis and in both recovery is long clela>ed 
or never comes 
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Von Lackum m an excellent treatise on the 
mechanics of the lumbosacral region con 
eludes in part that— - 

1 The lumbosacral joint is an unstable 
mechanism because (a) it is the juncture of a 
mobile and an immobile part (b) the usual 
means of joint stabilization arc at a dis 
advantage m consequence of a developmental 
structure designed for the all fours position 
(c) It IS the site of rotating action which is 
often asymmetrical (d) it is the site of tre 
mendous shearing strain 2 The strain at 
the joint IS always shearing regardles of 

position 8 Fusion can be done without 

fear of affecting the usefulness of the part 
In 1927 Asbury reports his clinical observa 
tions of 27 definite cases of spondjlolisthesis 
Subluxation of the fourth lumbar vertebra 
occurred three times in this senes but in each 
instance was secondarv to subluxation of the 
fifth lumbar vertebra In m> opinion this 1 
always true because the variations defects 
and normal conditions necessary for the pro 
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Fig 6 Lateral \ icw of third fourth and fifth lumbar vertebrar 


ducUon of spondvlolisthesis are present onl> 
at the lumbosacral jomt His cases tanged 
from 33 to 63 >ears of age >Mth o\er one half 
m the third decade In '>3 of 7 cases trauma 
was a definite etiological factor in the produc 
tion of this slipping Backache was the chief 
complaint m per cent 
Asburj discusses the gradual de\elopment 
of the surgical treatment but does not describe 
the treatment he emplo> ed m his senes He 
dotb not state his obser\ations regarding the 
incidence of lesions of the isthmus 
In discussin^ Dr Asburj s paper Dr John 
Dunlop states W e has e operated m six cases 
of this nature at the Los. Angeles General 
Hospital and in addition to these congenital 
malformations even, one of these cases cn 
abled us b\ opention to demonstrate frac 
lures of the lamina \\t did fusions m all 
cases 

ProbabK the longest «eries of cases of 
spend) lohsthi sis treated operate el> were 
studied b\ Hibbsand Swift 
In reporting 3 cases showing foniard dis 
placement of from one quarter inch to the full 
Width of the bod> of the fifth lumbar thej 
“^tate Fhert was found umformlj to be a 
eparation of the hmmT of the fifth lumbar 


from Its pedicles at a point dorsal to the supe 
nor facets so that there was no bony anchor 
age to present the bodt of the fifth lumbar 
with the superimposed spine from slipping 
forward This is beht\ed to be a congenital 
defect and it seems obvious that an operation 
which wiU produce strong bone fusion be 
tween the fourth or third lumbar \ ertebra and 
the sacrum is the logical procedure to emplo> 
m order to give stabilit> to such a spine 
The average age of his cases waa 09 >earb 
males females 8 A positive histoiy of 
injur) preceding the onset of s>mptoms was 
given m 48 8 per cent 

The higher incidence of pseudarthrosis m 
this group IS explained b> the patholoo) 
which makes the operation (Hibbs fusion) i 
good deal more difficult than usual and neces 
sitates most meticulous care m the dissection 
and transposition of bone It is believed that 
even m these caves a bone graft is unneces 
sarv Results of operation ha\ c been good 
m 79 4 per cent of cases 
Junghanns in a recent paper considers the 
role of le»ions of the mtcrarticular area of the 
Ununa in their relation to spend) lohsthesis 
Based on 30 cases examined at autopsv 
spondjiohsthcsis was found to exist at the 







278 


SURGFRY GYNECOLOGY AND OBSTETRICS 



fifth lumbar \ertebra m 20 cases and at the 
tourth m 10 cases A cleft formation m the 
mterarticular portion isas found m all in 
•itanccs He suspects a congenital anoma 1 > in 
the bone nucleus formation which leads to the 
development of an abnormal epiphysis at this 
point Contrar> to many statements in the 
literature there is normally no epiphyseal line 
between the superior and inferior articula 
tions But for this assumption of abnormal 
splitting of the bone nuclei of each half of tht 
arch there was found no corresponding ana 
tomic foundation in the examination of nu 
merous spinal columns of the newborn 
Mejer makes a sharp distinction between 
the actual slipping process and the prelimi 
nar) stage the loosening of the mterarticular 
portion He considers the latter alwa>s an 
acquired condition resulting from (a) a pe 
cuharity in the relative positions of the lateral 
articulation (b) the increased strain due to 
lordosis and (c) excessue motion at the 
lumbosacral juncture 

The general considerations of spondylo 
listhesis ha\e been described so well in the 
papers Spondj lolisthesis by Turner and 
Tchirkm Albee andMejerding that further 
discussion would seem unwarranted 
Of all the factors in\ oK ed m the production 


of spond> lolisthesis the solution of bon> con 
tinuity of the mterarticular area of the lamina 
IS probably the most important 
T A Wilhs paper on Vertebral Anoma 
lies deals with the incidence of separate 
neural arch of the vertebra in so clear and 
comprehensive a manner that rather extensive 
quotation is permissible 

The condition described m our earlier 
papers as separate neural arch has long been 
recognized but its frequency of occurrence has 
not been appreciated Poiner referred to it 
and it has been mentioned in anatomical dis 
cussions as a rare variation Le Double m 
191 recorded 2 instances m literature and 
added ii of his own In 1923 the writer 
reported 3 1 specimens found among 748 skele 
tons (4 28 per cent) in 19 4 Turner described 
the condition reporting sev eral cases 

Neugebauer ascribed the condition to lack 
of fusion between two centers of ossification 
existing m each lateral half of the neural arch 
This explanation has apparently been fol 
lowed except by Lane who attributed the 
separation in his case to excavation of the 
bone by rotation of the last lumbar on the 
sacrum Neugebauer s theory would be sufii 
aent if his postulated double centers of ossifi 
cation were actually found I have not yet 
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Fig 9 left Tracing of lateral roentgenogram Case * of last lumbar vertebra First stage pon{l>lohsthe8Js 

Fig 10 Case i ioss of bony continuity at i thmus Narrowing of intervertebral di c 


discovered embr>ological confirmation thereof 
in stud> of specimens or m literature 
‘ The separation of the neural arch occurs m 
the lamina betsveen the supenor and inferior 
irticular processes so that the body of the 
affected vertebra with its superincumbent 
weight Joses bone connection with the spinous 
and inferior articular processes that anchor 
the trunk to the pelvis This is a most im 
portant factor in spondvlolisthesis and should 
be more generally recognized The defect may 
be unilateral as in 15 of our 57 specimens 13 
on the tight and on the left or bilateral as 
in 42 It was found m female skeletons 3 
times and males 54 Once the first lumbar was 
affected once the third 5 times the fourth 
45 times the fifth lumbar and 5 times the 
sixth 

It has been suggested that the separate 
neural arch is reallj a fracture If so the last 
lumbar vertebra is the most frequently frac 
tured of all bones as 3 8 per cent of the skele 
tons examined showed such separation Con 
sideration of the individual specimens shows 
no callus formation or rounding off the frag 
ments suggesting fracture without union In 
bilateral defects of the arch separation of the 
fragments might account for lad of attempted 
union but in the unilateral defect immobiliza 


tion of the parts b> the intact lamina is per 
feet and these also show no callus or attempt 
at union In the w nter s opinion actual dis 
union when it occurs is the result of trauma 
but there is a pre existing defect m the neural 
arch so that fibrous or cartilaginous tissue is 
ruptured rather than bone and this shows no 
bone callus forming function Such tissue 
separates more readily than bone and stretches 
under strain so that displacement of the frag 
ments becomes more and more marked 
anchorage of the spinal column to the sacrum 
depending entirely upon the stretching fibrous 
structure Some of the speamens examined 
showed beveling of the lumbosacral surfaces 
suggesting frequent sliding of the one on the 
other ' 

ISTHMUS 

In the following observations relative to 
lesions of the interarticular portions of the 
lamina: and their relation to spondylolisthesis 
the term isthmus is employ ed to designate 
this portion of the neural arch * Isthmus 
IS d^cnptjve and conveys the impression of 
a narrowing as w ell as the linking of tw 0 larger 
parts On obsenmg the pars intcrarticulans 
of normal lumbar vertebra: it will be noted 
that this area is the most narrow portion of 
the entire neural arch measuring m its cross 
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section from but one half to tuo thirds of the 
corresponding sections of the pedicle or the 
posterior portion of the lamina 
The great discrepanc> bet\\een the high in 
cidence of lesions of the isthmus reported 
from observations of anatomical material by 
\\illis and others and the scarcit> of such 
lesions reported during life indicate that ob 
servations of the lumbosacral region are fre 
quently incomplete or that the presence of 


such lesions is unknown or not generallj rec 
ognized An> lesion found in 4 per cent of 
individuals must be considered as of common 
occurrence and an> accurate evaluation of 
such lesions from a clinical standpoint must 
necessanly depend on an accurate knowledge 
of Its presence or absence m the lumbar spines 
of long senes of patients with and without low 
back sj mptoms 

Roentgenologists are frequently at fault for 
not insisting on good films which will repeal 
the detail of all bony structures at the lumbo 
sacral juncture Good lateral films ma) be 
obtained with great regulantj if sufficient 
skill is displa>ed bj te^nicians If onl> a 
portion of the interest now shown in dem 
onstrating gastric lesions could be emplojed 
in the study of lumbosacral lesions the results 
would be enlightening Further consideration 
of the roentgenolog) of this area will be found 
elsewhere in this paper 

\on Lackum has called attention to the 
constant presence of shearing strains at the 
lumbosacral juncture and it is hardly neces 
sar> to mention the principle of the inclined 
plane as applied to this region (Figs i and ) 
Reference to the diagrams and table of shear 
ing forces will emphasize the tremendous 
forces acting on the isthmus of the lamina 
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^vhen the upright position is assumed The 
potential force of weight bearing becomes al 
most unbelievable when increased bj the 
inertia of motion leverage and muscle spasm 
resulting from sudden strains or falls 

The normal isthmus of intact bone being 
rigid and inelastic it must withstand this 
shearing force without much assistance from 
the soft structures w hich are in some measure 
relaxed and to some extent elastic (Fig i) 
Sudden severe shearing strain maj readily 
cause solution of contmuitj through the 
isthmus before the full checking effect of the 
soft structures comes into play Under these 
circumstances the posterior neural arch and 
the body of the last lumbar vertebra tend to 
separate because of the supenncumbent 
weight In the absence of bone repair the 
sheanng strain must be resisted by the soft 
tissues alone This t>pe of tissue does not 
withstand prolonged strain as does bone 
undergoes gradual elongation and may be the 
site of pathological changes A similar mecha 
nism IS present m unreduced congenita! dis 
location of the hip 

Should a congenital cleft be present m the 
region of the isthmus the abov c factors would 
be much more effectual in altering the rela 
tions at the lumbosacral juncture 


The exact coincidence of the point of maxi 
mum sheanng strain of the isthmus and the 
site of ‘congenital clefts suggests the pos 
sibilit} that some of these clefts may in 
reality be fractures occurring dunng earlj 
childhood 

Ver> little investigation has been carried 
out to ascertain the presence of true congenital 
clefts Willis wntes as previously mentioned 
I have not yet discovered embryological con 
firmation thereof in study of specimens or in 
literature In a more recent personal com 
munication Willis states that he has found 
such a lesion m the study of fetal spines 
Junghanns says But for this assumption of 
abnormal splitting of the bone nuclei of each 
half of the arch there was found no cor 
responding anatomic foundation m the e\ 
amination of numerous spinal columns of the 
newborn 

In an attempt to establish developmental 
defects of the ossification of the isthmus of the 
lamina as having direct connection wath the 
clefts found clinically or at postmortem a 
study was made of fetal spines Serial histo 
logical sections of the lumbar spines of fetuses 
were made m such a manner as to reveal the 
region of the isthmus No instance of a di 
vided osteogenetic center of the lamins was 
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section from but one half to two thirds of the 
corresponding sections of the pedicle or the 
posterior portion of the lamina 
The great discrepanc> between the high in 
cidence of lesions of the isthmus reported 
from observations of anatomical material b> 
Willis and others and the scarcity of such 
lesions reported during life indicate that ob 
servations of the lumbosacral region are fre 
quently incomplete or that the presence of 


such lesions is unknown or not generallj rec 
ognizcd An> lesion found m 4 per cent of 
individuals must be considered as of common 
occurrence and an> accurate evaluation of 
such lesions from a clinical standpoint must 
necessanl> depend on an accurate knowled e 
of its presence or absence in the lumbar spines 
of long senes of patients with and wuthoutlow 
back. s> mptoms 

Roentgenologists are frequentl> at fault for 
not insisting on good films which wnll reveal 
the detail of all bon> structures at thelumbo 
sacral juncture Good lateral films ma> be 
obtained with great regularity if sufficient 
skill IS displajed b> technicians If only a 
portion of the interest now shown m dem 
onstraling gastnc lesions could be emplojed 
in the study of lumbosacral lesions the results 
would be enlightening Further consideration 
of the roentgenology of this area will be found 
elsewhere in this paper 

\on Lackum has called attention to the 
constant presence of shearing strains at the 
lumbosacral juncture and it is hardly neces 
sary to mention the pnnciple of the inclined 
plane as applied to this region (Figs i and 2) 
Reference to the diagrams and table of shear 
ing forces will emphasize the tremendous 
forces acting on the isthmus of the lamina 
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flares ^Mdely along its antenor and lateral 
margins Large smooth osteophytes o\er 
hang the penphery of the articular borders 
The superior lateral articulations sho^ large 
osteoph} tes w hich extend medially ell o\ er 
lapping the infenor process of the third lumbar 
vertebra The spinous process show s e\idence 
of abundant new bone formation throughout 
its superior surface apparently produced b> 
the same stimulus which resulted in the 
sunilar change (descnbed above) on the 
spinous process of the third lumbar vertebra 
This spinous process together with the 
laminae and mfenor articulations forms a 
single loose fragment which is separated from 
the supenor articulation by narrow nearly 
trans\erse clefts about 03 centimeter below 
the lower margins of the facets of the supenor 
articular processes The margins of the cleft 
at the isthmus on either side are thin only 
sbghtly irregular and show no evidence of new 
bone formation The body of the fifth lumbar 
\ertebra is somewhat flattened Definite new 
bone surrounds the supenor articular surface 
at the site of attaclment of the capsular 
ligament The postenor portion of the neural 
arch IS free being separated b> transverse 
clefts of the isthmus at the lower margins of 



Fig 18 Case 5 Aged 565 ears ‘'pondjioli tbesi of 
fourth lumbar %ertcbra Tumor could be noted only 
on deep palpation 


the articular facets of the supenor lateral 
articular processes 

This entire specimen was rearticulated by 
means of elastic bands to hold the vertebral 
and their fragments m position On hyper 
extension the tip of the lower lateral articular 



Fi, 19 left \ ra> tracing Case 5 
F g 30 Ro ntgenograms Cases Vole postenor dis 
placement f spinous process and antenor d placement of 


bodyofthefourthlumbar\ertebra In the anteropostcnor 
lew note nseudarthros s between laminE of the thin] 
and fourth lumbar \ ertebrr (See operaU\ c findings ) 
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found Osteogenesis was found to begin m 
the mterarticular portion and to extend 
gradually in both directions that is anteriorly 
through the pedicle proper to meet the body 
and posteriorl> to meet the lamina of the op 
posite side (Figs 52 53 54 55) In several 
sections It was noticed that ossification pro 
gressed b> forming c>st like spaces the thin 
shell of bone replacing the cartilage in the 
region of the isthmus Such an area of m 
complete ossification entirely replacing the 
cartilage at the isthmus would leave a vulner 
able area which because of being more rigid 
than the adjacent cartilage might give way 
under certain conditions of stress The ossifi 
cation of the isthmus of the fifth lumbar ver 
tebra was not found to vary from that of the 
proximal vertebrx and therefore does not ex 
plain the prevalence of this lesion m the lower 
lumbar vertebne 

The incomplete fissure occasionally seen at 
the region of the isthmus m the roentgeno 
gram adds weight to the theory of defective 
ossification rather than fracture Complete 
division through the isthmus with separation 
of the fragments must be attributed to trauma 
either acute or chronic 

A specimen revealing bilateral lesions of the 
isthmus of the fourth and fifth lumbar verte 


brsE IS showTi in Figures 3 to 8 This specimen 
consists of a loosely articulated vertebral 
column including the lumbar vertebne and 
sacrum All soft structures have been re 
moved and a description is necessanlj hmited 
to the bony elements 

The general contour and structure of the 
first and second lumbar vertebrx are well 
within normal limits except for moderate 
wedging of the body of the former anddefinite 
osteophytic lipping of the margins of the 
articulating body surfaces on the antenor and 
lateral aspects Osteophy tic changes of much 
lesser degree are present about the margins 
of the lateral articular processes 

The body of the third lumbar vertebra la 
well formed and gives only slight evidence of 
osteophytic changes about its margins The 
infenor portion of its spinous process is fanned 
out to about three times its normal width 
This change is very evidently that of neiv 
bone formation stimulated in part at least by 
contact with the superior surface of the 
spinous process of the fourth lumbar \ ertebra 
Osteophytes are more pronounced on the 
margins of both the superior and inferior 
articular processes 

The upper portion of the body of the fourth 
lumbar is quite normal while the infenor part 
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the onset of low back pam was abrupt but 
could in no Vray be associated mth any 
trauma 

In 6 the, onset of symptoms was gradual 
but -was associated with repeated strains as 
lifting ^\lth the back partially flexed In all 
cases symptoms were increased by prolonged 
standing carrying heavy objects or increased 
mobihtj at the lumbosacral juncture Pro 
longed fixed strains were more incapaatating 
than frequent changes m position 

The lumbar pain was described as a dull 
ache across the posterior aspect of the sacrum 
extending lateraU> to the region of the sacro 
iliac joints In 8 cases definite sciatic radia 
tion was present In 5 of these sciatica was 
bilateral i showing bilateral foot drop In 
5 discomfort m the anterior aspects of the 
thighs accompanied the lumbar pam In 5 
no true radiation was present 

On examination of this senes no uniform 
findings were made Increase of the lumbar 
lordosis w as a most common observ ation but 
in 1 case a total obliteration of the normal 
anterior curve of the lumbar spine was pres 
ent When spondylolisthesis was marked a 
charactenstic bony tumor (Fig 43) was 
found in the midline of the back Proximal 


to this a very abrupt lordosis was present In 
each case of spondylolisthesis operated upon 
this tumor w as found to consist of the spin 
ous process and laminae left m their normal 
site while the spine had advanced anteriorly 
m relation to the sacrum by separation 
through the isthmus 

Muscle spasm w as consistently present m all 
but I case Tenderness in the lumbosacral 
region was a common observation In cases 
of spondylolisthesis a typical shortening of the 
back and increased prominence of the buttocks 
and iliac crests were noted Fixed sensory 
changes were found in only i case 

The X ray findings were most consistent 
separation of the neural arch through the 
region of the isthmus being bilateral in each 
case In 15 cases this was found m the last 
presacral vertebra (fifth lumbar) alone in 
cases lesions of both the fourth and fifth were 
present In i the fourth lumbar alone was 
involved with no change in the fifth 

The angle of inclination of the superior 
surface of the first sacral vertebral body varied 
omsiderably measuring from 25 to 80 degrees 
averaging about 60 degrees Inasmuch as 
measurements of this angle were made on films 
taken with the patient lying on his side this 
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In the clinical stud> of this lesion stereo 
scopic films of the lumbosacral juncture Avere 
made tilth the patient supine An oblique 
anteroposterior shift was then made the cen 
tral rajs passing just abo\e the symphysis 
pubis giving a flat projection of the lamina 
of the last lumbar vertebra A lateral film 
(14 b> 17) showing the entire sacrum and 
lumbar spine was then made To secure more 
detail of the isthmus a true transierse film 
was made with a small cone 
The oblique projection missing the ilium on 
one side was found to be very unsatisfactory 
Considerable skill and patience is necessary 
to obtain satisfactory lateral films showing the 
bon\ detail of this region In manv cases the 
roiitmr of the spinous process is lost by the 
Ik vy exposures These films may be im 
proved by partial reduction of the black areas 
Probably no one factor in the recognition 
of lesions of the isthmus is more important 
than suitable roentgenograms of this area 

SUMMAR\ OF CLtNICAL CASES 

Eighteen cases presenting lesions of the 
isthmus (interarticular) area of lamina have 
been studied m this senes All patients had 
been referred for orthopedic examination be 
cause of low back symptoms Inasmudi as all 


observations of patients presenting lesions of 
the isthmus hav e been m patients with low 
back sy mptoms no attempt to draw general 
conclusions has been made 
In this senes of 18 cases the sex distribu 
tion was equal there being 9 males and 9 
females The age at the time of examination 
ranged from 13 to 56 years the average age 
being 34)^ years The ages at time of first 
symptoms were from 11 to 43 years the aver 
age being 28 years The duration of sy mptoms 
prior to examination was from i week to 38 
years with an average of about 7 years 
In 12 cases the onset of symptoms was very 
abrupt and in all but one of these assoaated 
with definite trauma The types of acute 
trauma varied considerably m character but 
in each instance an abrupt increase m the 
sheanng strains could well be expected FaUs 
resulting with the patient striking on the 
buttocks occurred in 4 cases Direct blows 
to the lumbar area occurred m 2 cases In 
both of these acute flexion of the spine ac 
companied the direct force One case was 
roll^ under a locomotiv e In another symp 
toms date from a definite manipulation 01 
contracted spinal muscles in the presence 0 
a marked lordosis Abrupt onset while lifting 
heavy objects occurred in 2 cases In i case 
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•\rticulations showed some \anation as to 
planes but in general these were s>mmetncal 
and well formed It was \er> interesting to 
note that the common gross developmcntnl 
defects such is unihteral sacnlization were 
entirel> absent m this series Sclerosis of the 
lumbar and sacro ihac regions was present to 
some degree m iH cases Changes character 
izmg old arthritic processes were not much m 
e\idence even in the older cases 
Of this series of 18 just 30 per cent were 
operated upon In each of the 9 cases the 
findings at operation were nearly identical 
The spmous process lammx and inferior 
articulations in each case constituted a very 
mobile fragment attached only bj relaxed 
ligamentous structures The cleft of the 
lamina at the isthmus was found to be filled 
with firm fibrous tissue No cartilage could 
be identified in any case at the site of this 
lesion In cases soft callus was found at 
the margins of the cleft In the 5 cases of 
spondjlohsthesis operated upon the loose 
fragment was \er> promment forming the 
tumor seen on examination 
The posterior aspects of the laminx were 
exposed and freed of ligamentous tissue by 
subpenosteal dissection (Hibbs operation) 
Bone bridges were turned from one lamina to 
the adjacent one As a heav> column of bone 
seemed desirable the Hibbs operation was re 
inforcedbj osteopenostealgraft fromthelibia 
or bj large cancellous transplants from the 
posterior ilium The ihura was exposed b> a 
separate incision or b> the transverse incision. 
usedmthetrisacral{usionoperation(CfaandIer) 
In each case the fusion extended from the third 
lumbar vertebra to the second or third sacral 
mclusiv e The results of operation hav e been 
extrcmelj satisfactory and point toward aim 
pletc relief although the time postoperative 
IS still rather short One patient (Case 15) 
a very poor risk died from bladder coraphea 
tions but this must be considered as an 
operative death Excepting this the post 
operative course was very mild in each case 
The a\ crage period of recumbency w as 7 w eeks 
Follow mg this the back was protected with 
a reinforced f \bnc corset for 4 to ^ months 
The great mobility of the posterior segment 
of the neural arch found at each operation 


clearly indicated that whatever stability re 
mained at the lumbosacral juncture was due 
to soft tissue structures and not to bone 

CONCLUSIONS 

J Solution of bony continuity at the 
isthmus IS a common lesion of the lower 
lumbar spine 

2 The presence of such a defect can be de 
termmed climcally and by the proper inter 
pretation of good roentgenograms of the 
lumbar spine 

3 The stability and strength of the lumbo 
sacral articulation is impaired by the presence 
of such defects 

4 The developmental origin of such clefts 
has been assumed rather than proved 

5 Further study of spines of the fetus and 
new bora ts desirable 

6 Fractures of the istlixnus arc frequently 
complicated by spondylolisthesis 

7 Operation in selected cases will restore 
stability to the lumbosacral juncture 

I wish to fxpress my appreciation to Doctors E W 
Ryerson and R O RiUer for tbeit co-operatioa a the 
clinical phases of thi study and to Doctors Jaines T Ca e 
and L L Jcnlanson roertgcnQlu ists of lassa ant and 
St Xuke s Ho pitals rcspecincly and Miss Talk \ ray 
technician for their invaluable help in this study 

CLINIC \L C\S£ REPORTS 

Case I F B female aged 40 tears entered the 
hospital December 6 losS complaining of a dull 
aching pam in the lumbosacral region occasional 
pain radiating down the posterior aspect of the 
thighs to knees This paia had been present for S 
years \t about 5 years of age during convales 
cence from scarlet fever patient suddenlv lost all 
muscle function distal to lower dorsal region The 
return of musde function came about gradually 
during the next a years Considerable doubt as to 
the exact cause of this paralysis existed it bemg 
considered as an anterior pohonivelitia by some 
eminent consultants and as a cord lesion of other 
origin by others 

During childhood and earls adult life patient 
developed a marked lordosis and had some evidence 
of spasticity of both lower extremities Inigat dux 
mg a course of manipulations directed toward the 
reaction of the lordosis under the supervision of 
in outstanding orthopedic surgeon she felt and 
heard something snap in her lower lumbar region 
and experienced sudden severe pain which radiated 
down the posterior aspects of both kgs Since that 
time she has had frequent attacks of similar pain 
which 13 greatly aggrav'atcd by standing tiding m 
a motor car or on excessive motion of her lumbar 
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figure IS probabl) much leas than the true m 
clmition of the sacral surface m the upright 
eight bearing position 
I\o fon\ard slipping (spondylolisthesis) was 
found in 7 cases up to one half inch m 7 and 
from one half to i inch or more m 4 As 
mentioned this occurred at the lumbosacral 


sth second d g p dyl L thes s Tb f tei 
\ert b 1 dac 

juncture with the exception of one case m 
which It occurred between the fourth and 
fifth lumbar vertebns 
Spina bifida occulta of the fifth lumbar 
\ertebra was present m but i case "Midline 
defects of the laminm of the upper sacral 
\crtcbrc were present m 6 cases The lateral 
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articulations showed some \anation as to 
planes but in general these were s^mmetncal 
and well formed It was verv interesting to 
note that the common gross developmental 
defects such as unilateral sacralization were 
entirely absent m this series Sclerosis of the 
lumbar and sacro line regions was present to 
some degree in all cases Changes character 
izing old arthntic processes were not much in 
evidence even m the older cases 
Of this senes of i8 just 50 per cent were 
operated upon In each of the 9 cases the 
findings at operation were nearlj identical 
The spinous process Jaminx and inferior 
articulations m each case constituted a verv 
mobile fragment attached onl> b> relaxed 
ligamentous structures The cleft of the 
lamina at the isthmus was found to be filled 
with firm fibrous tissue No cartilage could 
be identified in any case at the site of this 
fesion In 2 cases soft callus was found at 
the margins of the cleft In the 5 cases of 
spond> lohsthesis operated upon the loose 
fragment was very prominent forming the 
tumor seen on examination 
The postenor aspects of the lammx were 
exposed and freed of ligamentous tissue by 
subperiosteal dissection (Hibbs operation) 
Bone bridges w ere turned from one lamina to 
the adjacent one As a heavy column of bone 
seemed desirable the Hibbs operation was re 
inforcedbj osteoperiosteal graft from the tibia 
or b> large cancellous transplants from the 
postenor ilium The ilium was exposed b> a 
separate incision or b> the transv erse incision 
usedin thetnsacralfusionoperationfChandler) 
In each case the fusion extended from the third 
lumbar \ ertebra to the second or third sacral 
inclusive The results of operation have been 
extremelj satisfactory and point toward com 
plete relief although the tune postoperative 
IS still rather short One patient (Case i^) 
a veiy poor risk died from bladder complica 
tions but this must be considered as an 
operative death Excepting this the post 
operative course was ver> mild in each case 
1 he average period of recumbencj wasy weeks 
Following this the back was protected with 
a reinforced fabric corset for 4 to j months 
The great mobiht> of the postenor segment 
of the neural arch found at each operation 


clearly indicated that whatever stabilit> re 
mamed at the lumbosacral juncture was due 
to soft tissue structures and not to bone 

CONCLUSIONS 

1 Solution of bon> contmuit> at the 
isthmus, is. a common lesion of the lower 
lumbar spine 

2 The presence of such a defect can be de 
termined clmicaU> and bj the proper inter 
prctation of good roentgenograms of the 
lumbar spine 

3 The stabilit> and strength of the lumbo 
sacral articulation is impaired bj the presence 
of such defects 

4 The developmental origin of such clefts 
has been assumed rather than proved 

5 Further stud) of spines of the fetus and 
newborn is desirable 

6 Fractures of the isthmus are frequentl) 
complicated by spondylolisthesis 

7 Operation m selected cases will restore 
stability to the lumbosacral juncture 

I wish to express my apprecjatjon lo Loctors fc \\ 
Ryorson and R O R tier for tbcir co operation in the 
climcaf phases of this study and w Doctors James T Cv e 
and C L jenkinson roentgenologists of las&avant and 
St Luke 3 Kospitats respeclweh and Vfiss Falk \ ray 
technician for ibeir invaluable help m this studj 

CLINICAL CASE REPORTS 

Case i F B female aged 40 > ears entered the 
hospital December 6 1938 compfaming of a dull 
aching pam m the lumbosacral region occasional 
pain radiating down the posterior aspect of the 
thighs to Vnees This pam had been present for 8 
years \t about 5 years of age during convale 
cence from scarlet fever patient suddenlv lost all 
muscle function distal to lower dorsal region The 
return of muscle function came about gradually 
during the ne^t 2 veats Considerable doubt as to 
the etact cause of this paralysis existed it being 
considered as an anterior pohomyehti by some 
eminent consultants and as a cord lesion of other 
ongin by others 

During childhood and earh adult life patient 
dc\ eloped a marked lordosis and had some evidence 
ofspasticity of bothlowerevtremitjes Inipji dur 
mg a course of manipulations directed toward the 
reduction of the lordosis under the supervision of 
an outstanding orthopedic surgeon she felt and 
heard something snap m her lower lumbar region 
and experienced sudden severe pam which radiated 
down the postenor aspects of both legs Since that 
time she has had frequent attacks of similar pam 
which IS greatly aggravated bv standing ndmg in 
a motor car or on excessive motion of her lumbar 
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spjne no time has there teen an> sensorj- or 
£{ih ncter tl sturbance 

Note Onset of lumbar pa n was during passive 
fletion of lumbar spine 

Exammat ti rep ealed a short slightlv o\eri»ejght 
Ionian of about 40 lears She stood with abdomen 
\ r> p omin nt and upper trunl. ettonded The 
c ntour of the back suggested some collapse of the 
pme It be ng short and broad nd the iliac crests 
p minent \ ver> pr nounced lor losis of the lutn 
bar spne va present the level of the fourth 
5{ mous process there las a marked depress on m 
the midhne Fiction throughout the lumbar area 

a very re tricied but \ as compensated for bv m 
creased mobility of the hip joints Extension of the 
sp ne tvas painful Funct on of hips knees and 
ankles > as normal The abdomen s hicb s as re 
fated and prominent showed definite muscuiac 
weakness in all quadrants 

Both pateliar reflexes sere hyperactixe Babinski 
efle es were p e ent \nUe clonus \as present on 
the 1 ft Both upper and lo ver ahdornmal rcHcxcs 
i r absent Irregular involustan muscular con 
tractions invoKc the left leg Sensation was 
n rmal Gait 1 as somirwhat suggesln e of bilateral 
congen tal dislocation of hips 

Imp cssion (1) Pnmarv dorsal lateral scleross 
tnvolv n pv amidal tracts and anterior horn cells 
(a) larahtic lordosis (3) Spondj lolisthesis at 
fumbosac al ;uoctur« laticnt was seen bj Dr 
R \ H bbs in consuUatiqn and the findings t ere 
concu ed m Spine fusion operation was advised 
but refused bv patient Subsequent histcrv is that 
of persistent discomfort of lumbar region with bt 
late al sciatic rad ation Some extension 4 e(oim>ties 
of toes of left foot arc developing 

Roeatgenograms were made on December i8 
1928 The anteroposterior view showed normal 
boav contours of lumbar sp ne and sacrum excepting 
that of the fifth lumbar wh ch was lov on Jbe 
sacrum The laminae were nacrov the sp nous 
p oosss 1 as well formed The lateral articulations 
were not evident There was marked sclerosis of 
entire lumbosacral reg on The sacro tl ac joints 
appeared normal 

The lateral view showed a moderately marked 
lordosis involving the entire lumbar spine The 
intervertebral disc at the lumbosacral juncture was 
def n t }y chinned The body of the f fth lumbar was 
displaced anteriorly and down about inch The 
fi St acral surface was rounded and deficient al ng 
its anterior margin Th« anteroposterior diameter 
of the fifth was inches as compared to 31-4 
inches of the fourth A very definite loss of bony 
continuity of the lamina was present in Ih inter 
articiiiac re^qn (isthmus) at the latmn® of the fifth 
This was about ^ inch wide The angle of the first 
sacral was 60 degrees 

This patient had been unusually active 
physically and in spite of a marked lordosis 
had no low back symptoms until forced fienon 


resulted m some change at the lumbosacul 
juncture which was manifest to the paheni 
as a \ cry distinct crack accompanied by 
severe referred pam Symptoms of varjm 
degrees of intensity have persisted to th 
present time It is reasonable to believe that 
the demonstrable lesion of the isthmus oc 
curred -vt that time The cross strains result 
wig from the lordosis and mclmed sacral 
surface are greatly augmented by the levera e 
of passive flexion The firm mterspinous and 
infetnor capsular ligaments and other soft 
structures fixing the posterior portion of the 
neural arch to the sacrum and fourth lumhar 
vertebra permit the partial anterior displace 
ment of the body of the fifth lumbar on the 
first sacral This displacement is maintained 
by the superimposed weight Further dis 
placement is prevented by the hgamentsand 
muscuhr structure as well as the resistance 
offered by the intervertebral dl^c The ev 
jstence of a developmental cleft would seem 
unlikely m this instance because of the normal 
relations (as far as s> mptoms indicate) at the 
lumbosacral juncture m the presence of a 
severe lordosis The normal development of 
the posterior neural arch the spinous process 
and inferior articulation indicates that the e 
structures have developed ui response to the 
normal strains and functions present m intact 
vertebra: 

The inciting factor m this case was trauma 
fhe presence of a pre existing developmental 
fissure cannot be ruled out for obv lous reasons 
but the exact coincidence of this possible de 
feet with the point of maximum fracture 
strain would make it rather untenable 

Case* S K male agedjr years, inkgio<t«^ 
was admitted to the hospital JaDuary 3 roJ 
Pat ent had been suffer ng with lo v back pa o Jw 
lo months Until onset of present condit on tii s 
patj nt has been m good general health and fiw 
ne^er^danylowbackdisaSi} t> While' orkmg 
an ink grinder patient was caught b> a 
pulley and thrown across a room str kmg his 'JPP 
lumbar area against a barrel He states that tn 
distance he was thrown was about rz feet He e 
perienced severe pain in his lower back and thoug 
able to get up was unable to continue w th his wo 
He > as treated by rest hot applications 
belt without rel ef Examinations by laanv w 
sultant failed to reveal any pathology 
peiaation was stopped the pat ent being c ns 0 
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a malin{,erer This patient has repeatedly tried to 
carry on with his work but has been unable to do so 
because of low back pain which becomes intense 
after standing on his feet for any length of time or 
after walking more than 4 or s blocks His historv 
IS otherwise essentially negative 
General examination was negati\e The lumbar 
spine showed no abnormahtv of outline or flexibility 
but was very tender to pressure over the spines of 
the fifth lumbar and first sacral xertebrj; Reflexes 
were normal throughout Sensation was normil 
Temperature was g8 4 degrees pulse 74 respiration 
18 Urine was negative Red blood cells numbered 
4 530 000 white blood cells 8 650 hxmoglobin 88 
per cent 

Roentgenograms were taken on February 4 1930 
The anteroposterior view showed no abnormality 
other than a transverse type of lateral articulation 
at the lumbosacral juncture The lateral \iew 
showed a low lumbar lordosis quite marked The 
superior sacral surface approached the vertical A 
very definite line indicated lack of bony continuity 
in the mterarticular region of the laminx (isthmus) 
of the fifth lumbar vertebra There was no anterior 
displacement of the body of the fifth on that of the 
first sacral vertebra This patient was discharged 
from the ward February i 1930 without any treat 
ment having been carried out He was observed in 
the dispensary repeatedly and on April 7 1930 was 
readmitted for operation 

Operation was performed April 9 1930 — a Hibbs 
fusion with an osteoperiosteal graft from the tibia 
fourth lumbar to fourth sacral inclusive After sub 
periosteal dissection was complete the spinous proc 
ess and lamin* of the fifth lumbar vertebra were 
found to be freely movable in all directions showing 
definite lack of bony continuity through the isthmus 
on either side This fragment was removed from 
the wound but was replaced before the wound was 
closed The margins of the free ends of the lamin® 
were covered with soft new bone suggesting m gross 
appearance callus formation There w as no evidence 
of any other attempt at bone repair connecting the 
loose posterior arch with the superior articular 
facets Note This case shows evidence of bone 
repair by callus formation at margins of the lesion of 
the isthmus The postoperative course was very 
mild and the patient was discharged May 35 1930 
wearing a reinforced corset This patient has been 
seen frequently in the follow up clinic Relief of 
symptoms is good but as yet not complete 

In this case trauma was the inciting cause 
of the lesion of the isthmus of the last lumbar 
vertebra if full credence is placed in the 
history of onset The exact mechanism of the 
lesion of the isthmus is probably very com 
plicated although a blow striking the lumbar 
spine from behind and mis ing the pelvis and 
sacrum would exert its entire force on the 


isthmus and produce more or less anterior 
displacement of the spine on the sacrum The 
freedom of motion and absence of deformity 
point toward quite normal structural rela 
tions and absence of local irntation The dis 
comfort coming on after prolonged walking or 
standing is quite typically that associated 
with soft tissue strain The osteophytic re 
action revealed at operation would indicate 
fracture rather than separation through a 
developmental cleft 

Case 3 ^ W female aged 9 years domestic 
had pam m the lower lumbar region with occasional 
pam radiating down the posterior aspects of both 
legs One week ago patient fell down a flight of stairs 
imuring her back She does not remember any 
other details of her injury Acute pain was present 
in the lumbar region but was not of such degree as to 
prevent her getting about 

Examination revealed no gross deformitv of the 
lumbar region Muscle spasm was marked and 
motion in all directions was verv restricted Pres 
sure over the general area of the lumbo sacral region 
revealed acute tenderness The roentgenograms 
showed a sharp line suggesting a fracture in the 
region of the isthmus of the last lumbar vertebra 
This patient was instructed to rest at home and to 
use a firm corset holding the lumbar spine and 
pelvis During the following 4 months this patient 
wax seen in the dispensary several limes The com 
plaints remained about the same She was ad 
milted to the hospital May 6 1930 4 months after 
injury Patient stated that pam was of a dull aching 
character and was located in the lumbar region and 
radiated toward the coccyx It was exaggerated on 
walking or sitting and occasionally radiated down 
the back of each leg Her general history rev ealed 
no other significant facts Examination at this 
time revealed marked muscle spasm in the lumbar 
region with restriction of motion in all directions 
Local tenderness was present over the region of 
lumbosacral juncture and over both sacro iliac 
joints Reflexes of both legs were normal Diagnosis 
fracture of isthmus of last lumbar vertebra (See 
photograph ) 

Roentgenograms were taken January 17 1930 
The anteroposterior view showed failure of union 
of the laminx in the midlme throughout the sacrum 
The spinous processes of the fourth and fifth lumbar 
vertebral were not as well formed as those proximal 
The pelvis and sacro iliac joints appeared normal 
The lateral view showed the bodv of the fifth lumbar 
vertebra displaced slightly anterior on the first 
sacral A very definite line showing loss of bony 
continuity was present in the mterarticular area 
(isthmus) of the lamin-e of the fifth lumbar vertebra 

Operation was performed May 7 1930 and con 
sisted in a transverse incision and subperiosteal dis 
section of the spinous processes and lamina: of fourth 
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spine no time has there been an> sensor> or 
sphincter disturbance 

Note Onset of lumbar pa n was during passive 
flexion of lumbar sp ne 

Examination revealed a sho t si ghtiv overt eight 
1 Oman of about 40 v ears She stood t ith abdomen 
very prom nent and upper trunk extended The 
c ntour of the back suggested some collapse of the 
spine it being short and broad and the iliac crests 
p eminent \ ver> pr nounced lordosis of thelum 
bar spine was present \t the level of tl e fourth 
sp nous process there was a marked depression in 
the midline Flexion th oughout the lumbar area 
Has very restricted but was compensated for bv in 
creased mobility of the hip 10 nts Extension of the 
sp ne was painful Funct on of hips knees and 
ankles v as normal The abdomen which was te 
la ed a d prom nent shoned definite muscular 
V eakness in all quadrants 

Both patellar reflexes were hjpcractive Dabinski 
refle es were p e ent Ankle clonus v as present on 
the left Both upper and lo er abdominal reflexes 
were absent Irregular involuntarj muscular con 
tractions involve the left leg Sensation vas 
no mal Gait was somewhat suggestive of bilateral 
congenital dislocation of hips 

Impress ons ( ) Pr marv dorsal lateral sclerosis 
involving p ramidal tracts and anterior horn cell 
(2) Paralvtic lordosis (j) Spond>Ioiisthesi$ at 
lumbosa ral 3unctUTe I atient vs as seen b> Dr 
R A Hibbs n consultation and the find ngs ere 
concurred in Spine fusion operat on v as advised 
but refused b> patient Subsequent h sto y is that 
of persistent discomfort of lumbar region v ith b 
lateral sciatic adiation Some extension deform ties 
of toes of left foot are developing 

Roentgenograms v ere made on December 18 
19 8 The anteroposterior viev showed normal 
bony contours of lumbar spine and sacrum excepting 
that of the fifth lumbar which was lo v on the 
sacrum The lamina; were narrow the spinous 
process was well formed The lateral art culations 
lee not evident There was marked sclerosis of 
entire lumbosacral reg on The sacro iliac jo nts 
appeared normal 

The lateral view showed a moderately marked 
lordo s involv ng the entire lumbar spine The 
intervertebral disc at the lumbosacral juncture was 
def nitely thinned The bodj of the fifth lumbar was 
d placed anteriorly and do n about *>i inch The 
first sacral surface was rounded and deficient along 
Us ante lor marg n The anteroposterior diameter 
of the fifth was $^4 inches as compared to 
inches of the fourth A very definite loss of bony 
continuit} of the lamina was present in the inter 
articular region (isthmus) of the laminx of the fifth 
This w as about Z' inch w ide The angle of the &st 
sacral was 60 deg ees 

This patient had been unusuall> active 
phvsicall> and in spite of a marked lordosis 
had no low back s>mptoms until forced fietion 


resulted m some change at the lumbosacral 
juncture which was. manifest to the patient 
as a very distinct crack accompanied by 
severe referred pam Symptoms of \arjin 
degrees of intensity have persisted to the 
present time It is reasonable to bebeve that 
the tlemonstrable lesion of the isthmus oc 
curred at that time The cross strains result 
ing from the lordosis and mdmed sacral 
surface are greatly augmented by the lev era e 
of passive flexion The firm mterspmous and 
inferior capsular ligaments and other soft 
structures fixing the posterior portion of the 
neural arch to the sacrum and fourth lumbar 
vertebra permit the partial antenor displace 
ment of the bodv of the fifth lumbar on the 
first sacral This displacement js maintained 
bj the supenmposed weight Further dis 
placement is prevented by the ligaments and 
muscular structure as well as the resistance 
offered by the intervertebral disc The ex 
istence of a developmental cleft would seem 
unlikely m this instance because of the normal 
relations (as far as symptoms indicate) at the 
lumbosacral juncture m the presence of a 
severe lordosis The normal development of 
the posterior neural arch the spmous process 
and inferior articulation indicates that thwe 
structures hav e dev eloped in response to the 
normal strains and functions present in intact 
vertebre 

The inciting factor m this ca'se was trauma 
The presence of a pre existing developmental 
fissure cannot be ruled out for obvious reasons 
but the exact coincidence of this possible de 
feet with the point of maximum fracture 
strain would make it rather untenable 

Cases S K male agedjrj ears ink grinder 
was admitted to the hospital January 30 i 93 
I atient had been suffering with low back ' 
10 months Until onset of present condition t 
patient has been in good general health and n 
neverhadanylov back disabilit) V\ hJe working 
an nk grinder patient was caught b> a P° 
pulley and thrown across a room strik ng his upp 
lumbar area against a barrel He states that 
distance he v as thrown was about 12 feet iie 
pe lenced severe pain m his lov er back and 
able to get up v as unable to continue with his 10 
He was treated by rest hot applicat ons and a pel 
belt without eiief E aminations by m ny c 
sultants failed to reveal any pathologv and c 
pens tion was stopped the patient bein c ns d 



CHANDLER LFSIONS Or ‘ ISTHMUS OT LAMINA OF I UMBAR VERTEBRA 293 


vertebni \sere m close contact and adjacent soft 
tissue had the appearance of pale granulation tissue 
A specimen as removed for examination A Hihbs 
fusion nas done the exposed bone being used as a 
source of grafts 

Any relation of trauma to the onset of low 
back pain was indefinite in this case Although 
there was definite anterior displacement of 
the fourth lumbar vertebra the back did not 
present the usual picture of a spondjiohs 
thesis The lordosis was evenly distributed 
throughout the lumbar region the bonv 
' tumor was not present in the midline 

The roentgenograms and operative findings 
showed the collapse of the spine at the level 
of the fourth lumbar the body of the fourth 
being displaced antenorlj and the free poste 
nor arch being displaced posteriori) The 
inferior articular processes of the third lumbar 
vertebra wedged between the fragments of the 
fourth at the site of the lesion of the isthmus 
increased the displacement of the elements of 
the involved \ ertebra Collapse in a vertical 
plane had been sufficient to permit the forma 
tion of a pseudarthrosis between the lamma? 
of the third and fourth lumbar vertebr-u 

Case 6 A B white female aged 42 >ears 
laundress was admitted to Northwestern Medical 
School Dispensar> Ma> 15 19 g She complained 
of backache and heav> feeling in pelvis There was 
partial incontinence of unne About ten years ago 
without definite history of trauma she began to have 
low back discomfort after periods of standing or of 
heavy work This had been gradually increasing to 
the present time Sciatica was not present The low 
back pain had been such as to interfere greatly with 
her work as a laundress The department of g>nc 
cology made a diagnosis of chronic cervicitis and 
\ agimtis and instituted local treatment 

Examination showed a rather obtse woman with a 
prominent abdomen and a marked general lordosis 
Motion of the lumbar spine was generally restricted 
especially to the right Reflexes were normal 

Roentgenograms were made May 32 1929 The 
anteroposterior view showed the bodies of the 
lower dorsal and lumbar verlebrs to be normal m 
outline There was a slight inclination to the left 
beginning at the lumbosacral juncture The fifth 
lumbar vertebra was low and paitiaU> overlapped 
the first sacral bod> Both lateral articulations 
between the fifth lumbar and first sacral were very 
indistinct and irregular m outline and position 
Marked sclerosis of the last lumbar and first sacral 
vertebras was present The sacro iliac joints were 
well defined \erj slight Iippmg was present at 
their lower margins The lateral view showed the 


intervertebral space between the fifth lumbar and 
first sacral bodies to be very thin The fifth body 
was displaced antenorlj about one quarter of an 
inch on the first sacral There u as marked osteophj 
Uc reaction along the adjacent margins of the bodies 
of the fifth lumbar and first sacral vertebra? The 
spinous process of the fifth lumbar was verv promi 
nent projecting one half inch behind the line of the 
spmous processes of the upper lumbar vertebra? 
The anteroposterior diameter of the fifth lumbar 
measures 4*^ inches as compared to that of the 
fourth which measures 4/s inches on the negative 
A very definite bne showed loss of bony continuity 
of the lamina in the interarticular region (isthmus) 

inches wide The angle of first sacral surface was 
SO degrees The lumbar lordosis was diminished as 
compared with the average This patient was 
fitted with a fabric corset which gives her much re 
hef and enables her to continue her worl as a 
laundress 2 or 3 da> s a week 

The natural compensatory changes were 
well illustrated in this case The thm inter 
vertebral disc and the building up of the 
anterior margin ot the body of the tirst sacral 
surface both add much to the security of the 
fifth and may be interpreted as an attempt 
to eliminate motion by fusion at this point 

Case 7 W D male aged 43 >ears switchman 
was admitted to the hospital Md> 3 1930 That 
morning on stepping from footboard of switch en 
gine he was thrown between the rails the engine 
passing over him and striking him in several places 
He was able to crawl from beneath the engine Be 
cause of injuries patient was brought dirccilj to the 
hospital 

Examination showed a perineal laceration There 
was a fracture of the 8th 9th loth and nth ribs on 
the right 2 inches lateral to the costochondral junc 
Uon Manv abrasions were noted on upper ex 
tremities The entice back w as tender especially in 
the lower lumbar region 

Roentgenograms were made June 3 1930 The 
anteroposterior view showed a slight left lateral 
scoliosis throughout the lumbar spine The apex 
was between the second and third lumbar vertebra? 
The body of the second was displaced K mch to the 
right on the body of the third The right half of the 
superior surface of the third was rounded off to 
conform with the concave inferior surface ot the 
bodj of the second Several small bon> deposits 
were present m the soft tissues to the right of the 
spine The arch of the fifth w as narrow but w as w ell 
united in the midline The lateral view showed 
arthritic lipping of the bodies of the third and fourth 
lumbar vertebra: A line showing lack of bonj 
continuity was present at the interarticular area or 
isthmus of the fifth lumbar vertebra The bodv of 
the fifth was in normal relation to the first sacral 
surface The sacral surface was slightly concave m 
«s posterior half 
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and fifth lumbar and first and second sacral verte 
br® Th spinous process and hminx of the filth 
lumbar vertebra Vicre ver> unstable and showed 
failure of bonv continu ty in the isthmus region on 
both sides Some soft new bone was found along 
the upper surface of the spinous proce s Bone 
bridges after the method of Hibbs \ere made and 
the ent re field covered with cancellous ^ne from 
the crest of the liium Postoperati\ c course was nor 
ma! December i8 1930 patient made last visit 
to dispensarv She was completeh relieved of 
lumbar f ains \ raj films showed much new bone 
e tending from fourth spinous process to sacrum 

Trauma was directly related to the onset 
of symptoms The lesion of the isthmus as 
shown b> the roentpenogram differed from 
others m this senes m being more irregular 
and more characteristic of fracture These 
\ ray films however w ere made shortly after 
the accident while in the other cases (ct 
cepting Case 7) films were made after a con 
svdcrable period of time 

Cess 4 M F female agedsSjears housewife 
Patient had had pain in the lumbosacral region since 
auto acedent s tears <igo At first the pam was 
associated > th the onset of menstrual flow but for 
th past jear has been constant except when lying 
down Discomfort now is directly related to in 
c eased eifcht bearing and is relieved in the hon 
aontal position This patient complained also of 
cons derable bowel discomfort and of irregular 
menstruation 

Examination revealed the sacrum rather promi 
nent posteriorly flexion t as moderately limited 
Lat ral bending was good with possibly some te 
striction to the right There was a marked depres 
s on in the midline at the lumbosacral juncture 
Joint function of both legs was good Reflexes were 
normal The urine was normal Red blood cells 
numbered 4 120000 haimoglobm \ as 78 per cent 
white blood cells 7 850 The \\ assermann i as 
negative Rahn negative 

Roentgenograms were made December 32 igaS 
The anteroposterior view disclosed fa lureol ossifica 
t on of the neural arch throughout the sacrum 
M rke J sclerosis of the lateral portion of both lami 
nK of the fifth lumbar and of the lateral articulations 
at the lumbo sacral juncture was present The left 
sacto lUac jo nt wa thin showing some lipping at 
the lower margin The left pub 3 was si ghtly higher 
than the r ght The later 1 view reiealed the 
sac um to be of a h i^ontal type The body' of the 
fifth lumbar was in normal relation to the first 
sacral A rather mdef mte I ne suggests solution of 
continu ty of bone through the isthmus or inter 
articular a ea of the lamin® of the fifth lumbar 

Operat on was pe formed December 28 1028 — a 
Hibbs fusion operation th rd lumbar to s cond 
sacral inclusive A spina b fida occulta of the 


sacrum was exposed The spinous process and 
lamina; of the ffth lumbar vertebra moved freely 
in all directions showing absence of bony continuity 
in both interarticular regions 

Tr luma w as very definite m this case The 
roentgenograms did not rev eal the bone struc 
ture sufficiently well to permit an accurate 
diagnosis of lesion of the isthmus The free 
arch found at operation was very typical in 
every respect 

Cases M S female aged 56 years lousewife 
Patient hid had pam in the to er spine for 4 years 
During cl ildhood had had no back complaint At 
alout 17 years of aj;e when lifting children she 
began to have considerable discomfort in loiiet 
lumbar region Since birth of child at iS years she 
has had frequent backache About 4 years ago she 
fell down a flight of steps to basement injuring her 
left wrist knees and back Her back condition did 
not incapautatc her at that time In March 1930 
she again injured her back by a fall on the ice 
S nee this fall her back cotnpU nt has become much 
more prominent At the present she has constant 
backache and radiating pains to the th ghs and 
knees Patient indicates a transverse area over 
upper sacral region as the location of her pain 

Examination of tie spine showed some vert eal 
collapse % ith marked lordosis and prominence o( 
gluteal regions The spinous processes of the fourth 
and ffth lumbar vertebra: were very promi ent 
with a definite depression proximallv On mot on 
there was pam m the lumbar region especially on 
extension and r ght lateral bending The abdomen 
was very prominent and relaxed Reflexes of the 
lower extremities were normal 

Rocwtgenograttis v ere made July 3 1930 The 
anteroposterior view revealed a well localued level 
of ostcophxtic reaction involving the adjacent mar 
gins of the fourth and fifth lumbar vertebrs The 
intervertebral space was definitclv narrowed The 
laminx of the third and fourth lumbar vertebn 
were in direct contact forming a pseudarthrosis 
which extended transversely with very marked 
sclerosis of the opposing surfaces The lateral lew 
revealed an anter or isplacement of the fourth lum 
bar body on the fifth The offset me sured abou^t 
34 inch The spinous processes of the third fourth 
and fifth lumbar ve tebrx ere in close approxima 
tion V Ith that of the fourth more prominent pos 
teriorly k line of fracture v as present m the inter 
articular or isthmus reg on of tl e lamm$ of the 
fourth lumbar vert bra permitting a separat on 01 
about / inch , 

Operation was performed August 13 ^ 

m dime incision exposing third lumbar to second 
saci^ laminx indus ve wa made The posterior 
neural arch of the fourth lumbar vertebra 
mol lie and fracture lines on both right and lelt 
s des were readilv demonstrated in the reg on of the 
isthmus The laminx of the third and fourth lumbar 
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vertebra v,ere m close contact and adjacent soft 
tissue had the appearance of pale granulation tissue 
A specimen was removed for examination A Hibbs 
fusion was done the exposed bone being used as a 
source of grafts 

An> relation of trauma to the onset of low 
back pam w as indefinite m this case Although 
there was definite antenor displacement of 
the fourth lumbar \ertebra the back did not 
present the usual picture of a spondylolis 
thesis The lordosis was evenl> distributed 
throughout the lumbar region the bony 
‘ tumor ’ was not present in the midhne 
The roentgenograms and operative findings 
showed the collapse of the spine at the level 
of the tourth lumbar the bodv of the fourth 
being displaced anteriorly and the free po^te 
nor arch being displaced posteriorly The 
inferior articular processes of the third lumbar 
vertebra wedged between the fragments of the 
fourth at the site of the lesion of the isthmus 
increased the displacement of the elements of 
the involved vertebra Collapse m a vertical 
plane had been sufficient to permit the forma 
tion of a pseudarthrosis between the laminae 
of the third and fourth lumbar vertebr-e 

Cases A B white female aged 42 >ears 
laundress was admitted to Northwestern Medical 
School Dispensarj May ig 1929 She complained 
of backache and heavy fetling in pelvis There w-s 
partial incontinence of urine About ten years ago 
without definite history of trauma she began to have 
low back discomfort after periods of standing or of 
beav> work This had been gradually increasing to 
the present time Sciatica was not present The low 
back pam had been such as to interfere greatly with 
her work as a laundress The department of g>ne 
cologj made a diagnosi of chronic cervicitis and 
' agimtis and instituted local treatment 
Examination showed a rather obese woman with a 
prominent abdomen and a marked general lordosis 
Motion of the lumbar spine was generally restricted 
especially to the right Reflexes were normal 
Roentgenograms were made May 22 1929 The 
anteroposterior view showed the bodies of the 
lower dorsal and lumbar vettebru to be normal m 
outline There was a slight inclination to the left 
begmmng at the lumbosacral juncture The fifth 
lumbar vertebra was low and partially overlapped 
^0 first sacral body Both lateral articulations 
between the fifth lumbar and first sacral were very 
•^distinct and irregular in outline and position 
Marked sclerosis of the last lumbar and first sacral 
vertebras was present The sacroiliac joints were 
defined \ erj slight lipping was present at 
incit lower margins The lateral view showed the 


intervertebral space between the fifth lumbar and 
first sacral bodies to be very thin The fifth body 
was displaced anteriorly about one quarter of an 
inch on the first sacral There was marked osteophy 
tic reaction along the adjacent margins of the bodies 
of the fifth lumbar and first sacral vertebras The 
spinous process of the fifth lumbar w as very promi 
nent projecting one half mch behind the line of the 
spmous processes of the upper lumbar vertebra; 
The anteropo tenor diameter of the fifth lumbar 
measures inches as compared to that of the 
fourth which measures 4^ inches on the negative 
A very definite line showed loss of bony continiutv 
of the lamina m the interarticular region (isthmus) 
Sji inches wide The angle of first sacral surface was 
SO degrees The lumbar lordosis was diminished as 
compared with the average This patient was 
fitted with a fabric corset which gives her much re 
hef and enables her to continue her work as a 
laundress 2 or 3 days a week 

The natural compensatory changes were 
well jUustrated in this case The thin inter 
vertebral disc and the building up ol the 
anterior margin of the body of the hrst sacral 
surface both add much to the security of the 
fifth and ma> be interpreted us an attempt 
to eliminate motion b> fusion at this point 

Cas>e 7 \\ D male aged 45 years switchman 
was admitted to the hospital May 23 19 o That 
morning on stepping from footboard of switch en 
gine he was thrown between the rails the engine 
passing over him and striking him in sc%eral places 
He was able to crawl from beneath the engine Be 
cause of injuries patient was brought directly to the 
hospital 

Fxammalion show ed a perineal laceration There 
was a fracture of the 8th 9th loth and xxth ribs on 
the right 2 inches lateral to the costochondral junc 
tion Manv abrasions were noted on upper ex 
tremities The entire back was tender especialK in 
the lower lumbar region 

Roentgenograms were made Junc 3 1930 The 
anteroposterior view showed a light left lateral 
scoliosis throughout the lumbar spine The apex 
was between the second and third lumbar vertebra; 
The body of the second was displaced yi inch to the 
right on the body of the third The right half of the 
superior surface of the third was rounded ofl to 
conform with the concave inferior surface of the 
body of the second Several small bonv deposits 
were present in the soft tissues to the rioht of the 
spine The arch of the fifth w as narrow but v\ as w ell 
united in the midlme The lateral view showed 
arthritic lipping of the bodies of the third and fourth 
lumbar vertebm A hoe showing lack of bony 
continuity was present at the mteratticular area or 
isthmus of the fifth lumbar vertebra The body of 
the fifth was in normal relation to the first sacral 
surface The sacral surface was slightly conca e in 
Its posterior half 
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This pat ent left the hospital after a few da>s and 
cannot be located for more details of his condition 

Casl 8 L R white female aged 13 jeats 
American student latient had difhcullj m walk 
ing and pain in the lumbar region and in both 
thighs In December 1929 while Cdrrjing her arms 
full of groce les she si pped on the icy sidewalk In 
falling she tried to prevent breaking her wrist watch 
and bottle of milk which si e as holding She struck 
the s lei alk n a semi reclining and s tting po 1 
tion She % as very much frightened but was able to 
get up and carrj her bundles home The acute dis 
comfort in the lumbar region soon subsided and 
after several dajs d sappea el There was no par 
ticular d scomfort unt 1 June gjo While sittini; 
n school she had a sudden onset of throbbing and 
shooting pain in the lumba region She cannot re 
call an\ unusual stra n of I mbar region immcdiatelv 
preceding th s attack She continued with her 
school work for 2 da\s and then she remained at 
home because of pain m the lumbar reg on which 
' asgreath aggra\atedb^ \ alking The discomfort 
increased on activity and was relie\ed onl> bj rest 
in bed and the use of a pelvic binder 1 here % as no 
h storj of lumbar or sciatic pain pretious to the 
iniu \ Her general health had been excellent 
Inere had been no sjmptoms referable to cardio 
resp ator\ gastro intestinal genito utinar> or 
euromuscular s\ steins 

E amination revealed temperature of 99 degrees 
pulse o blood pressure 102-75 (See photograph ) 
General e ammation reseated no abnormalit> 
other than that of the lumbar spine The lumbar 
some \ as held { arttall) flexed i ith lumbar lordosis 
oblite ated thus causing undue prominence of the 
p nou processes of the entire lumbar area There 
was marked spasm of the lumbar muscles Lateral 
bending as fairl> free but flexion and extension 
were definitely lim ted b> muscle spasm and pam 
n the lumbar region and in both thighs Stand ng 
as possible with support The lower extremities 
showed norm I range of motion in all joints except 
that hjpere tens on of the thighs \as restricted by 
lumbar pain Reflexes \ ere normal no sensor> 
hanges were prese t The urine was stra colored 
ac d spec fic gravitj 107 albumin 5 milligrams 
per 10 cub c cent meters and a few Icucoc) tes and 
epithelial cells There were 366000 red blood 
cells 6 800 ^ hite blood cells and himoglobin 64 
per Cent 

Roentgenog ams were taken Jul> 10 930 The 
anter posterior view sho ved the lumbar spine and 
sacro iliac reg ons normal e cept for a midl ne defect 
of the poste or a ches of the entire sacrum The 
lammse and spinous process of the fifth lumbar ver 
tebra were defin telj narrower and more scle osed 
than those of the ne t level proximal Tie lat ral 
lew showed the sacrum qiite ho zontal but the 
supe or surface made ab ut a 45 degree angle b> a 
mark d o\e de el pment of the ante r margin 
V definite lack of bony cont nuit> was present in 
the interart cular or thmus region This 1 ne x as 


about ont half inch m width No anterior displace 
ment of the fifth lumbar was present in this position 
Oferation xxas performed August 16 tojo \ 
midline incision was used A Hibbs dissection ex 
posed the third lumbar to the second sacral spines 
and laminx The spinous process of the fifth lumbar 
was rather prominent and mo\ed without relaton 
to the body of the fifth lumbar vertebra A li e 
of fracture or lack of bonv continuitv was present 
m the interarticular region on both s des ( midli e 
defect was found at tic first sacral level •Vfter a 
careful dts ection bone chips ere turned down from 
the exposed laminx This was reinforced by a graft 
from the crest of the left ilium 

Tnumi was directly related to the onset 
of symptoms The mechanism of the force 
acting on the isthmus x\as one of a shearing 
strain on a moderately inclined sacral surface 
increased by flexion of the lumbar spine The 
inertia of the superimposed weight was au 
mented by contraction of the trunk muscles 
A relatively free period intervened between 
the onginal disabilitv following trauma in 
December 19 9 and the acute symptom 
coming on without inciting trauma m June 

1930 

A typically loose posterior neural arch was 
found at operation 

Very recent (January 1931) observation of 
this girl indicates complete relief of symptoms 
Case 9 ^I A female aged 28 \ ears house ife 
complained that j am m the posterior aspects of the 
right and left legs had been present for 3 vear 
when ithout injurv or warning patient began 
to have pam in the r ght lo er quadrant f the ab 
domen and !o\ n the posterior aspect of the tight 
leg An appendectomj was done at that t me wh cn 
resulted m relief of the abdominal pam The r ht 
sciatic pam persisted during all forms of activity 
but was rclcved when patient rested in the ho 1 
ntal (osition \bout i year ago a sim lar pan 
developed in the left lo er abdomen and radiated 
down the left sciatic r gion The d comfort in both 
legs as a!\ ays increased b> stand ng or prolonged 
alking Other than for this d scomfort thi pa 
tent was m excellent health General phvscal 
c amin t on v as essentially negative The back 
was well formed and straight Definite tenderness 
V as present on pressure over the spines of the fourth 
and fifth lumbar ve tebr'c Alovement of the spine 
\ as distinctly limited in all directions throughout 
the lumbar area Extension caused increased d s 
comfort do n the posterior aspects of b th leg 
Both lo er e tremities show no impaired jo nt func 
tio or abnormal refle es Straight leg bending was 
restr cted on both s des The u ne as normal 
The red bloo I cell numbered 3 940 000 hymogl 
b n V as 76 pe cent \h te blood cells 6 80 
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Roentgenograms were taken on October 22 1928 
In the anteroposterior view siz lumbar vertebrae 
were present An angulation suggesting a slight dis 
placement to the right was present at the lumbo 
sacral juncture The bone at this level « as aime 
w hat sclerotic Both sacro iliac joints showed slight 
hpping at their loner margins The lateral artrcula 
tjons werema transverse vertical plane The lateral 
view showed the sixth lumbar vertebra displaced 
about inch antenorlv on the first sacral and 
sngukted and displaced shghtl) forward in relation 
to the bod> of the fifth Tm relation of the spinous 
process seemed to be normal A rather indefinite 
Ime indicated solution of bony continuity through 
tbeinterartjcislar fistlimus) region of the Jamin.'E of 
the sixth lumbar vertebra Slight na^^o^%Ing of the 
intervertebral space was present 
Operation was performed October 30 19 8 A 
Hibbs fusion operation was done the spine being 
fused from the third lumbar to the second sacral 
inclusive and reinforced with osteoperiosteal graft 
from the tibia The spine and posterior arch of the 
fifth lumbar \ertebra were found to be extremely 
mobile and not attached to the \ertebral body b> 
other than soft tissue m the region of the isthmus 
on either side A low grade infection of the wound 
developed but cleared at an earlj date 
Recent reports from this patient indicate that 
stabilization b> fusion has enticelj relie\cd her of 
low back and sciatic pam The result is excellent 

No definite association 0/ trauma with the 
onset of symptoms could be established m 
this case Bony fixation has gtven complete 
relief 

Case 10 H B male aged 33 >ears white stu 
dent Patient had pam in the right lumbosacraJ 
region and in the right testicle \\ hen 14 years 
of age he first noticed a burning sensation in the 
right lower lumbar region after shocking corn There 
was no history of a distinct trauma at this time 
This discomfort had continued until the present time 
and had varied considerably as to intensity At 
present the pam radiates dovn the posterior aspect 
of the right leg The testicular pain as attributed 
to a direct injury at the age of 17 >ears Six months 
ago he was under observation m a Chicago hospital 
because of the low back pam and sciatica but no 
diagnosis was made Gcrieral histor> revealed no 
other essential facts relative to his back condition 
Examination showed the pelvis tilted slightly to 
the right The lumbar spine as deviated to the 
right Definite restriction of lumbosacral flexion was 
present Some tenderness was noted in the midJine 
at the lumbosacral juncture Reflexes were normal 
The blood assermann as negative the urine was 
negative Roentgenograms were taken February n 
1027 The anteroposterior vie showed marked 
sclerosis m both sacro disc joints espeaallv m the 
region of the articular surface of the iha Marked 
ostcophvtic reaction xas present m the region of 


the laminar and spinous process of the fifth lumbar 
vertebra The lateral articulations at the lumbo 
sacral juncture were in a transverse vertical plane 
The lateral view showed the fifth lumbar vertebra 
displaced slightly anteriorly on the first sacral Mod 
erate thinning of the intervertebral disc was evident 
A line X tn<^h wide indicated solution of bony con 
tmuity through interarticular region (isthmus) of 
laminaj of the fifth lumbar vertebra 
This patient has not returned for further studj 
A letter received during August 1930 states that 
his back condition remains about the same He is 
able to carrj'' on in his w’ork as a minister No 
treatment of his back has been instituted at any 
time 

Case It JD An anteroposterior roentgenogram 
showed that the body of the fifth lumbar vertebra 
overhung that of the first sacral The spinous proc 
esses of the fourth and fifth lumbar vertebra: over 
lap that of the fourth being anterior and dis 
placed distally A lateral roentgenogram showed 
that the bod> of the fifth lumbar vertebra was dis 
placed one half of its diameter anteriorly The inter 
vertebral disc was very linn The inferior surface 
of the bod> of the fifth was concave and conformed 
to the proximal surface of the first sacral A gap 
one half inch m width was present in the region of 
the isthmus The spmous process remained m its 
normal relation to the sacrum 
Case 12 J P white schoolboy of 13 years was 
admitted to Northwestern Medical School Dispen 
sary January $t 1930 He had pam m the lumbar 
region and legs which he noticed after standing for 
short periods For the past several months he has 
had increasing low back disability associated with 
pain radiating to the anterior and lateral aspects of 
both thighs There was no history of any definite 
trauma associated with the onset of this condition 
Symptoms were aggravated by standing for short 
periods and were modified by varying physical ac 
tivity Complete freedom from discomfort occurred 
only when the patient was in the recumbent position 
Examination revealed a boy of slender physique 
A high lordosis was present The sacrum was un 
duly prominent Motion of the lumbar spine was 
restricted in all directions The lower extremities 
were normal The reflexes were not pathological 
Roent^nograms were taken Februarv 2 1929 
The anteroposterior view revealed a defective fusion 
of the laminx: in the midline resulting m a spma 
bifida of the fifth lumbar and entire sacrum The 
lateral articulations at the lumbosacral juncture 
couldnotbeoatbned Bothsacro ihacjomtsMcrenide 
but normal for this age The lateral view showed 
an increased Jordosis present m the loner lumbar 
spine The superior surface of the sacrum was ncarh 
vertical The fifth lumbar vertebra was displaced 
antenorK on the first sacral X inch The tnterverte 
bral disc at this level \ as very narrow posteriorly 
fbe sacral bodies were not fused 

\ defect involving the (isthmus) interarticular 
area of thelaminx; was pre ent showing hek of bony 
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This patient left tlie hospital after a fev da\s and 
cannot be located for mo e details of his condition 
Case SLR % h te female aged 13 jears 
\merican student Patient ha i diflicull) m 
ing and pain in the lumbar reg on and in both 
thighs In December g g t hile c rrj mg her arms 
full of groceries she sfippe I on the ic> sidewiIL f n 
faff ng she tried to pre ent breaking her \ nst watcn 
andb Uleofmifk\ hichshe a holding She struck 
the side\ alk in a sem reclining and sitting posi 

ton She as'erv much fr) htened but wasable to 

get up nd catrj her bundles h me The acute dis 
comfort m the lumbar region soon subsided and 
after several davs disappra ed There as no par 
ticular discomfort unt I ]une 030 WhlesiltinR 
n scho 1 she bad a sudden onset of th obbin and 
shoot ng pain in the lumbar reg on She can ot re 
call aii> unusual strain of lumbar region immcdiat K 
prec ding th atta k She coni nued \uh her 
scho I oork for 3 dajs and then sh rem ned at 
home because of pam n the 1 mbai region \ bich 
asgeatl> ggravatedbvi Iking The discomfort 
incr ased on acti\it\ nd nas relieved onl) bj rest 
m bed and the use of a pelvic binder There nas no 
histo j of lumbar or s latic pam previous to the 
injury Her general health had been erccllent 
The e had b cn no g mjtoms referable to card© 
resp atory gastro intestinal gemto urinary or 
neuromuscular svstems 

Examination revealed tempo ature of 9 degrees 
pulse 0 blood pressure loj- 5 (See plotograph ) 
Gene a[ e ami ation re al^ no abnorma)it> 
other than that of the lumbar pine The lumbar 
snne as held partiall> flexed with lumbar lordo 1 
oolite ated if us causing undue ptcminenco of the 
sfi us p oces es f the ent eljnbararea There 
was marked spasm of the lumbar muscles Lateral 
bendin as fa rlv f ec but flcsion and extension 
V c e definit l\ lim ted bv muscle sp sm and ptin 
in the lumba e 1 n and in both thi hs Standing 
p ss bit Mth uppo t The lo er ctlremtics 
show ed n irm I ran|,e of moti< n in all joints e ccot 
that hipt e tensi n of tl e thighs vas restricted bv 
lumbar pain Kefle s were normal no senwrj 
changes verep esent Thcurinc a straw c toted 
cd spe ficgravjtv 01 albumin 5 milligrams 
I cr 00 cubic ent meters and a fev leucocj (es and 
ep theli 1 cells There were 660000 red Mood 
cell f 800 white blood cell and hmmoglobin 64 
per cent 

Roentgenograms were taken Jul) o igjo The 
anteroposter or v lew sho ed the lumbar sp ne and 
sac iliac regions normal except for a midline defect 
of the poste or arches of the entire sacrum The 
laraime and sj ino s process of the fifth lumbar -vex 
tebra were definitely narrower and more scleros d 
than those of the next level p oximal The lateral 
view showed the sacrum qu te ho izontal lul the 
superior surface made about a 45 degre angle bv a 
marked overdevelopment of the arteror margin 
\ definite lack of b< n> co linu t> as p e ent in 
th intcrarticular or isthmus reg m This line was 


about one half inch in width \o anterior displace 
meat of the f fth lumbar was present in this posit on 
Operation was performed \ugust 16 ig 5 ^ 
midlme incision was used \ Hibbs di eciion « 
p s d the third lumbar to the second sacra! spi a 
and lamina: The spinous process of the fifth lumhar 
w s rather prominent and moved without relatioa 
to the body of the fifth lumbar vertebra \ Ljif 
of fracture or lack of bony continuity was present 
in the intcrarticular re/^ion on both sides midime 
defect V as found at the first sacraj level After 4 
careful dissection boncchipsv ere turned doi nlrm 
thee posedlaminT This was ieinfotcetibvag»a5t 
from the crest of the left ilium 

Tnunia was directly related to the onset 
of symptoms The mechanism of the force 
acting on the isthmus was one of u sheinn 
strain on a moderately inclined sacral surface 
increased by flexion of the lumbar spine The 
inertia of the superimposed weight was au 
mented by contraction of the trunk muscles 
\ rehtucly free period mter\ cned betmn 
the original disability following trauma m 
December 19 9 and the acute symptoms 
coming on without inciting trauma in June 
1030 

\ typically loose posterior neural arch ^las 
found at operation 

\cr> recent (January 1031) obstryation of 
this girl indicates complete relief of sy mptoms 
Case p M \ female aged 2^ vests housewvk 
complained that pam m the posterior aspects of the 
right and left legs had been present for 3 ve t 
hen V ithoul injury or warning patient beg» 
to have pain in the right lower quadrant of the 
domen and dov n the posterior aspect of the i got 

leg \n appendectomv was done at that time hich 

resulted in relief of the ab lominal pam The n nt 
sciatic pain pers sted during all forms of actwh 
but V as relieved when patient rested m the ho 1 
zontal po ition \bout i v tax ago a sim be " 
dcvelopwi m the left lov er abdomen and rad ated 
down the left sciatic reg on The di comfort m bow 
Icgx V as always increased bv stand ng of proion w 
walking Other than lor thi di cemfott this p 
licnt was m excellent health 
examination as es entnlh negative The ba 
was well formed and straight /''rth 

w as present on pressure ov er the spines of the iou 
and fifth lumbar vertebrT ■Movement of the sp 
was di tinctlv limited m all direction 
the lumbar area Extension caused , 

comfort do n the posterior aspects of 
Both lov cr extremities sho v no impaired jo wt u 
tion or abnormal reflexes Straight le hencin 
restricted on both sides The ut ne 
The re 1 blood cell numbere I ^ 040 000 hxm ? 
bin was /C per cent while W 0 1 cell 6 Soo 
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Roentgenograms v.ere taken on October aa 1928 
In the anteroposterior vie\\ sit lumbar \ertcbraj 
were present An angulation suggesting a slight dis 
placement to the right ^vas present at the lumbo 
sacral juncture The bone at this level was some 
what sclerotic Both sacro ihac joints shoved slight 
lipping at their Ion er margins The lateral articula 
tions w ere m a transverse vertical plane The lateral 
view showed the siTth lumbar vertebra displaced 
about inch anteriorly on the first sacral and 
angulated and displaced slightly forward in relation 
to the bod\ of the fifth The relation of the spinous 
process seemed to be normal A rather indefinite 
line indicated solution of bony continuitv through 
the interarticular (isthmus) region of the laminx of 
the sixth lumbar vertebra Slight narrowing of the 
intervertebral space was present 

Operation was performed October 30 1928 A 
Hibbs fusion operation was done the spine being 
fused from the third lumbar to the second sacral 
inclusive and reinforced with osteoperiosteal graft 
from the tibia The spine and posterior arch of the 
fifth lumbar vertebra were found to be extremely 
mobile and not attached to the \ertebral bod> b> 
other than soft tissue m the region of the isthmus 
on cither side A low grade infection of the wound 
developed but cleared at an earl> date 

Recent reports from this patient indicate that 
stabilization bj fusion has entirely relieved her of 
low back and sciatic pain The result is excellent 

No definite association of trauma with the 
onset of s>mptoins could be established m 
this case Bon> fixation has given complete 
relief 

Case ID H D male aged 32 > ears white stu 
dent Patient had pain in the right lumbosacral 
region and m the right testicle When 14 years 
of age he first noticed a burning sensation in the 
right low er lumbar region after shocking corn There 
was no history of a distinct trauma at this time 
This discomfort had continued until the present time 
and had varied considerablj as to intensitj At 
present the pain radiates dow n the posterior aspect 
of the right leg The testicular pain was attributed 
to a direct mjur> at the age of 17 jears Six months 
ago he was under observation in a Chicago hospital 
because of the low back pam and sciatica but no 
diagnosis was made General historj reiealed no 
other essential facts relative to his back condition 

Exammation showed the pelvis tilted slightly to 
the right The lumbar spine was deviated to the 
right Definite testncUon of lumbosacral flexion was 
present Some tenderness was noted m the midhne 
at the lumbosacral juncture Reflexes were normal 
The blood W assermann was negative the urine was 
negative Roentgenograms were taken Februarj ii 
1027 The anteroposterior view showed marked 
sclerosis in both sacro ihac joints especiall> m the 
region of the articular surface of the ilia Marked 
osteophvtic reaction was present m the region of 


the laminae and spinous process of the fifth lumbar 
vertebra The lateral articulations at the lumbo 
sacral juncture were in a transverse vertical plane 
The lateral view showed the fifth lumbar vertebra 
displaced slightl> anteriorly on the first sacral Mod 
erate thinning of the intervertebral disc was ev ident 
A line ^ inch wide indicated solution of bonj con 
tinuity through interarticular region (isthmus) of 
laminx of the fifth lumbar vertebra 
This patient has not returned for further studj 
A letter received during August 1930 states that 
his back condition remains about the same He is 
able to carrj on m his work as a minister Ko 
treatment of his back has been instituted at an> 
time 

Case II J D An anteroposterior roentgenogram 
showed that the body of the fifth lumbar vertebra 
overhung that of the first sacral The spinous proc 
esses of the fourth and fifth lumbar vertebrie over 
lap that of the fourth being anterior and dis 
placed distal)> A lateral roentgenogram showed 
that the bodv of the fifth lumbar vertebra was dis 
placed one half of its diameter anteriorlj The inter 
vertebral disc was ver> thin The inferior surface 
of the body of the fifth was concave and conformed 
to the proximal surface of the first sacral A gap 
one half inch in width was present m the region of 
the isthmus The spinous process remained m its 
normal relation to the sacrum 
Case j2 J P white schoolbov of 13 years was 
admitted to Northwestern Medical School Dispen 
sar> January 3 1 1930 He had pam m the lumbar 
region and legs which he noticed after standing for 
short periods For the past several months he has 
had increasing low back disability associated with 
pam radiating to the anterior and lateral aspects of 
both thighs There was no history of an> definite 
trauma associated with the onset of this condition 
Symptoms were aggravated by standing for short 
period and were modified by varying physical ac 
tivity Complete freedom from discomfort occurred 
only when the patient was in the recumbent position 
bxammaUon revealed a boy of slender phy siquc 
\ high lordosis was present The sacrum was un 
duly prominent Motion of the lumbar spine was 
restricted m all directions The lower extremities 
were normal The reflexes were not pathological 
Roentgenograms were taken February 2 1929 
The anteroposterior view rev ealed a defective fusion 
of the lamiiue in the midhne resulting in a spina 
bifida of the fifth lumbar and entire sacrum The 
lateral articulations at the lumbosacral juncture 
couldnotbeouthned Bothsacro iliac jointswerewide 
but normal for this age The lateral view showed 
an increased lordosis present m the lower lumbar 
pine The superior surface of the sacrum w as nearly 
vertical The fifth lumbar vertebra was displaced 
antenoriv on the first sacral <inch Theintervcrte 
bral disc at this level was very narrow posteriorly 
The sacral bodies were not fused 

k defect involving the (isthmus) mtcrarticular 
area of the laminx was present showing lack of bonv 
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toDt nuitj for a space of about ^ inch The angle 
of the first sacral surface js 6o degrees 
Further observation of th pat ent has been im 
po sible because of his failure to co operate 

Case 13 H M vvhite female aged 3J jears 
hous nile married Patient complained of low bad 
pain of ir years duration a deform tv of the loner 
sp ne of II years durat on and paresthesias of the 
rghtlegfor? eks She na perfectly tvell until 
II year ago yh n she fell from the top of » 6 foot 
ladde She does not remember details of fall or her 
position on striking the floor She \ as able to get 
up and continue her nork She nas pregnant at the 
tune of her fall ard del vmd a full term child one 
yyeek later Since her inju v she has had consider 
able Ijw back pain an 3 has noticed the gradual de 
elopment of a hard tumor m the region of her 
lo cr sp ne She f st sought medical care during 
My ig o \ t les of local treatments of radiant 
heat gaye no rel 1 She yyas then referred to Dr 
P 0 Riite and admitted to Orthopedic A 
'' r ce f St Luke s Hospital 
Liu 1 g the past few weeks there has been a 
m kt exaccrbati n of low back pain and numb 
ne s and c llness in her right leg There was al o 
s me temp ran parabss of the ertensors 0/ the 
toe 0 the r ght Her general medical history re 
eal no si ifeant facts Since her tniury she has 
h\d t normal pregnancies Three children 6 8 
nd years old respecti ely are Ining and well 
There is no history of bladder di turbance 
Exam nation disclosed a small vhite woman ap 
I anngolderthanhergivenag Her general health 
WDtil gcpod Sbe Tfas rather slow in responding to 
Questioning Gene al examination reyealed no essen 
t al findings other than slight thyroid enlargement 
and a moderately relaxed abdomen 
Examination of the sp ne revealed a marked short 
ening of the euti e trunk with the lower ribs clos^'ly 
approximating the c ests of the iliac bones The 
abdomen yyas prominent A mode ate deg cc of 
lordosis was pre ent The gluteal areas were promt 
nent and appeared high There was a very definite 
bony prominence in the midline at the upper sacral 
level Prox mal to this prominence wa an abrupt 
depression forming a rather abrupt Jo dosi in the 
lo c lumbar regi n On pressure over the I wer 
spine po teriorly no tenderne s y as eliatcd The 
patient ind cated the locat on f her pain as a trans 
verse a ea extend ng to the r gion of teth sac 
10 iliac joints Both knee jerks ere pre ent and 
normal Babmski r flexc wee absent Bothlgs 
shoi ed no mal joint function w th the exception of 
efeform ties of all foes du fo ( ghc shoe The urine 
w snormal The white blood cellsnumbered 1 900 
red blood cells 4 200 000 hiemoglob a 80 per cent 
Roentgenograms were mad Jul 7 19 o The 
anteroposterior view showed a marked spoodyl 1 s 
thes s present w th the body of the fifth lumbar 
verlj ng the fi st sacral Marked sclcros s about 
the lam nx nd art c lar processes was pres nt with 
me osteophy tic change B th acr laejont 


were sclerosed The lateral view showed the bod) 
of the fifth lumbar vertebra displaced antecwtl/ 
two thirds of its diameter and overhanging the first 
sacral and projecting into th pelv ic i let The an 
tenor half of the first sacral surface 1 as deficent 
as V as the opposing posterior surface of the fifth 
lumbarbody The intervertebral disc was very thm 
and irregular There was little evidence of bone 
ptolifetatton at this level 

The spinous process and inferior articulations of 
the fifth remained in their normal relation to the 
sacrum The entire fourth and pro imal verfebr® 
had their normal relation to the fifth and had fol 
lowed in its anterior displacement The spinous 
process of the ffth remained behind and was un 
usually prominent 

A bony defect of i inch was present in the inter 
articular (or isthtn is) region of the lamina 

The angle of the first sacral surface is 65 degre s 

Operation was performed July <j igjo A poste 
nor midhne incision was made and the sp nous proc 
e scs and laminx of the third lumbar to the first 
sacral were expos d by subperiosteal di sect on 
ligamentous ti sue was removed as was the cart lage 
of the lateral articulations The spinous process of 
the fast lumbar v ertebra was found to be m a posi 
tion about i 5 cent meter posterior to a 1 ne of the 
proximal spin s This sp nous process \ ith both 
laminx and inferior articular processes moved freely 
as a unit through the interarticular area (isthmu ) 
and on freeing the soft structures was removed 
from the wound Because of the close approxims 
tion of the posterior arch of the fourth lumbar \er 
teb a to the arch of the first sacral ths fragment 
V as not replaced Bone ch ps were removed from 
the exposed surfaces of bone and shingled across the 
intcrlaminaj spaces T\ 0 generous osteoperiosteal 
grafts from the left tibia were then placed over this 
entire area 

The postoperative course ' as uneventful and the 
patient was discharged on the forty econd day w ear 
ing a reinforced fabric corset 

Acute low back symptomsfolloweddirectly 
aftera fall when the patient was near term of 
her first pregnancy Thisinjurj was followed 
b> a gradually increasing anterior displace 
raent of the fifth lumbar \ertebra upon the 
first sacral surface The area of bone separa 
tion in the region of the isthmus gradually 
increased permittin the spmous process of the 
fifth lumbar vertebra to remain behind and 
due to its prominence appear as the tumor 
noted by the patient The gradual anterior dis 
placement at thelumbosacral lev el sugges ts the 
low yielding of soft structures brought on by 
prolonged and excessive strain This unique 
speamen points more to fracture than to de 
velopmental separation m the isthmian r oion 


✓ - 
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Fig 36 Case 13 Aged 33 >ears lost traumatic 
pondj lolisthesis showirio typical tumor consisting of 
detached spinous process and lamina 

Case 14 H P white male aged 15 years stu 
dent Patient complained of pam in the lumbosacral 
region with radiation dov, n both legs especially the 
right sciatic area This pam had been present for 
2 } cars The patient dates his trouble from the time 
of accident about 2 years ago He tv<is ridmg on a 
harrow when his team of horses ran awa\ He was 
thrown ai,ainst a fence post on his back He suffered 
acute pam which persisted After the acute con 
dition subsided he noticed that walking or ridmg 
on a wagon caused an increasing pam down the 
posterior aspect of his legs cspecialU the right 
This would subside m a few minutes on lying down 




hi 37 Specimen removed from Case 13 Arrow points 
to the cleft at left of isthmus 

These svmptoms have gradually grown worse until 
now he is unable to walk over a few blocks without 
Slopping to rest General and past historv are 
otherwise negative 

Examination revealed a well nourished and well 
developed boy of 15 years not acutely ill or in pam 
There was marked prominence of the spinous process 
of the fifth lumbar in the midlme depression of the 
third and fourth m relation to the fifth and marked 
muscle spasm Flexion and lateral bending were 
restricted by increasing pam in both sciatic areas 
Straight leg flexion of hip caused sciatic pain 
Knee jerks normal temperature 98 degrees pulae 
80 respiration 22 

Roentgenograms were taken The anteroposterior 
view showed the body of the fifth lumbar vertebra 
overhanging that of the first sacral The spinous 
process of the fifth remained m normal relation to 
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ll ose of the pro mal lumba vertebra. This pi 
nous p ocess \ as moderateh atroph c exc pt jn the 
reg of the isthmus on cithe side \ here there as 
marked sclerosis The lateral view sh ed the proti 
mal u (ace of the first s cral tobe conve especialK 
at the ante lor margin The bodv f the fifth and 
ti e prox mal vertebra ere displaced ante rl> 
nch The pinous process of the fifth remained n 
no mal relation to the first sacral Separation of the 
thmus of the fifth was undoubtedly present There 
as an irre ular 1 ne at the isthmu of the fourth 
suggesting lack of bonv continuity but ithout 
separation 

Ope ation as performed Septemb r iq 930 b\ 
D E ^V Rvers n Aspinefus ndiss clonwasdo e 


The prominent spine of the ffth was m normal re 

I Uon to the sacrum wh ch sho ed a slight spina 
bifda The spine of fifth ' as well formed There 
vas free mobilitv at the isthmus on either side The 
sp n«of the fourth and th rd were in normal relation 
to the fifth fragments of spinous proces were 
overlapped and reinforced b\ a graft from the left 

II ac crest 

In this case the symptoms and the anterior 
displacement of the fifth lumbar were pro 
duced by the severe trauma which occurred 
when the patient wis 13 years of age Further 
slipping followed The spinous process had 
not ad\ meed with the body of the last 
lumbar but remained behind producing a 
typical tumor so frequently seen in similar 
cases of marked spondy lolisthesis The lateral 
roentgenogram suggested a similar lesion of 
the isthmus of the fourth lumbar vertebra 
At this level no separation of fragments oc 
curred The mechanism fa\onng this separa 
tion was entirely lacking inasmuch as the fifth 
lumbar offered no resistance because of its 
own mobility Eveeptmg for the marked 
spondylolisthesis the findings in this case were 
very similar to those of the specimen described 
earlier in this paper A recent report from this 
patient states that he is perfectly well and is 
doing hard work on the farm 
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Case 15 L H \\hite female aged 36 %ears 
house^Mfe entered the hospital on August 30 1930 
complaining of pain and weakness of the legs which 
had graduallv increased during the past 5 >ears 
About 5 \ears ago the patient began to have pain 
w hich radiated dow n the posterior aspect of her legs 
to the dorsum of her feet alternating from side to 
side and \arMng greatU in intensiU The onset 
was gradual and not associated with an} definite 
trauma This condition continued until 3 jears ago 
•\t that time while stooping to get under a barbed 
wire fence she felt something snap in her back She 
experienced great difficult} in walking and returned 
home with assistance going directh to bed During 
the next 2 } ears she spent much of the time at home 
and in bed \t intervals she was able to get up and 
walk for short distances Excitement and emotion 
aggravated the condition There was no actual pain 
On attempting to walk her ankles would turn over 
she had difficult} in dorsiflexing her feet Numbness 
and tingling were present at intervals A diagnosis 
of lues apparently was made for she received inter 
muscular injections ov er a period of sev eral months 
In October 1929 she experienced occasional in 
\ oluntar} mo\ ements of her lower extremities which 
lasted for periods of an hour to a dav or two This 
finall} let up and she was able to walk again 
About November 15 1929 while excited and 
an^rv her legs gave wa} under her and she was 
earned to bed She has not walked since For the 
past 3 months there has been continuous aching pain 
in the right ankle and foot and for the last month 
similar pain in the left foot She has not been con 
scious of anv disturbance of sensation 



n 43 Case 1 \ged 36 years Marked spondylo 
listhesis with bilateral peroneal paralysis Tumor m 
midl ne at lumbosacral juncture proved to be spinous 
process and lamina of last lumbar vertebra 

Other than for some urmarv frequenc} and occa 
sional nocturia her general historv was negative 
Examination revealed a normal dorsal spine 
There was a slight scoliosis to the left in the lumbar 
region with a rather deep V shaped depression in 
the midline over the spinous processes of the upper 
four lumbar vertebra; Over the dorsum of the fifth 
lumbar vertebra there was a sharp bon} prominence 
about I inch in height The sacrum was unusually 
prominent Motions of the lumbar spine were fairly 



Fig 44 t ft Tracing made of the roentgenogram in Fig 45 Roentgenograms Case 15 Lesion of isthmus 
'^^*5 With thiid degree pond>lolisthesis 
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F s* \ ra> tracing Case 18 September 4 r^o Wassermann and Rahn 

(blood) negative nith ail antigens 
September 9 1930 white blood cells 8 100 
an excessive amount of callus The intervertebral l>mphooles 44 polymorphonucleafS 54 mono 
disc between the first and second lumbar vertebrae cytes. i eosinophil i spinal fluid clear 3 cells 

was definitely ihm and the adjacent bods margins CJobulm Ross Jones very faintly positive land) 
shoved marked osteophjtjc reaction forming den<e famtlj positive Wassermann negative colloidal 
spurs especially on the superior lateral margins of gold reaction oooooooooo 

the second lumbar bodv The lumbosacral juncture September ta 1930 urine normal bladder urine 
showed marked sclerosis which obliterated bone dc culture bv Dr H Culver shone i no growth 
tail at this level The pelvis hips and sacroiliac Several consultants examined this patient and 
joints showed no pathology The lateral view te their findings are summarized as follows 
vealed thinning of the disc between the first and August 30 1930 Dr R I Mackay I ossible 
second lumbar bodies and the osteophytic reaction diagnosis of I byphihs 0/ central nervous system 

at this level was evident The bodv of the fifth IE Cauda equina lesion with peroneal and calf 
lumbar vertebra was displaced anteriorly on the first atrophy due to syphilis or spondylolisthesis 
sacral two thirds of Its diameter The intervertebral Septembers 1930 Spinal puncture pressure 80 
disc could not be outlined The posterior inferior millimeters to 1 15 millimeters On pressure to jugu 

margin of the body of the fifth showed a marked lar veins 170 millimeters on release of pressure 

erosion allowing the fifth lumbar vertebra lo tele loj millimeters \o block present 
scope over the first sacral bodv one half of it!> vecti September 10 1930 Dr G \\ Hall Cauda 
cal diameter The superior surface of the sacrum equma lesion following mjurv with but little hope 

was rounded corresponding to the deficient area of of regeneration of nerves of cauda cystoscopy rec 
the fifth lumbar body The spinous process of the otnmended for possible cord bladder 
tilth lumbar was vert prominent posteriorly pro September 1 1 1030 Dr H Culver Cvstoscopic 
jecting y- inch posterior to that of the fourth A exarornation conclusions There arc no loca! find 
bonv defect ^4 inch wide was present m the mur mgs suggesting a neurogentc bladder but there is 

articular or isthmus region q£ the lamina: Instead some evidence of obstruction at outlet \o treat 

of the usual concave anterior surface of the sacrum ment indicated 

this was shghth convex September i a 1930 Dr H O Tones Moder 

Results of labiratorv examinations were as fol aCelv lacerated perineum and anterior wall No 
^ treatment indicated 
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Operation as perfo me I on Ssptemb r 17 rojo 
\ nidi ne mcisi n as made and a subperiosteal 
1 c t n from the sec d lumba to the s crum 
\ s done The sp nous proce of the tilth lumbar 
rteb a hich ssopominentp rtooperatin 
as f und to be er\ freelj movable n all d rect ons 
motonoccu npatthelevel ftheisthm son ither 
dc The entire 1 mbar p e could be casil> m \ed 
ponthesa urn fionebidge afce Ilibbs method 
\ ere turned cro the enti e perative field from 
the ond lumba to the first sacral vertcbrx \ 
1 rgc transplant vas taken from the poster or c est 
of the left 1 um r nfo cini; the a ea bet een the 
fo th and fifth lumbar and fi st sacral ve tebre 
lost perati ec urs The p tient hovedaverj 
sight general cacton S mefrequ nev of urinat n 
as p esent Ihe wound healed pe ptimam a d 
stitches i emoved on the eighth da) On the 
fourteenth d \ after p tion a m rked u n rv 
retention de eloj ed and after p rtial catheter ton 
th p t ent t t shock a d d d ithm 2 hours 
\ut ps> \ a refu d 

In Case 15 the neurological findings pro 
dominated No definite relation to trauma 
had been established Severe spond>lo]isthc 
sis was unquestionable m this case and the 
lesion of the isthmus w as readily demonstrable 
m the roentgenogram and was confirmed at 
time of operation The tumor of severe 
spoiidjlolisthesis of this tjpe was present 
The destruction of the inferior surface of the 
di placed bodv of the hfth lumbar aertebra 
and the configuration of the superior surface 
of the first sacral bodj were evadence of the 
ab tnee of reparative proce es or the total 
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inabilit> of cancellous bone to resist such 
unusual strains of w eight bearing and motion 
Case 16 J F i hitc male aged 49 vears car 
penter was admitted to the hospital June 12 1930 
His chief complaint as pain in lo back About 
10 vears ag wh le at work as a carpente he lipped 
and fell a short distance striking on his buttocks 
He e perienced immed ate pain in hi lo \ back but 
com nued h s work for sev ral d vs S nee this in 
ju ) he h s had frequent attacks of di abl og lor 
back pa n and has be n un blc to stand the I fting 
and overhead vork f his trade Th re has be 
some disturbance of bladder fun t on 
E ammation re caled a no mal genito urinarv 
tract fv bnormalitv of the b ck or lumb spi e 
wa noted ilot on seemed to be normal in all d 
rect ons The I er e tremities \ ere normal 
Roentgenogr ms V e taken Theanteroposteno 
view sho ed the bod\ of the ffth lumbar vertebr 
shghtiv erha ging that of the first acral The 
sp nous p ocess f the fifth i as rather h gh and as 
part llv verlapped bv the spin f the fourth lum 
bar vert b a The late al vie\ h ed the bod\ of 
the fifth lumba displaced one half 1 ch ant no h 
on the first sacral vert b The p s p ocess s 
of th third fourth and ffth w r n cl e appro i 
mat on a d those of the th dandfou th ere some 
V hat nte or t the spine f th fifth lumbar The 
latter as n mal relat n to the sacrum There 
as I ck f bom cont uit) at the isthmus of the 
ffth lumba 


Thi patient has not returned for further 
observation and treatment Uhen last heard 
from he was able to do light part time work 
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articulation (lateral; 

but unable to return to his regular \v^or} as. a 
carpenter because of lo^\ back discomfort oc 
casioned b\ lifting 

Case 17 M C male aged 51 sears His chief 
complaint was pain in low back For mam lears 
he has had transient pains m the loner lumbar re 
gion During the past fen weeks these hace become 
defimtelv worse Low back discomfort is alnais 
associated with phjsical actiMti and relief is ob 
tamed b> resting in horizontal position \o histori 
of a definite jn)ur\ involving the lower spine region 
was obtained 

Examination The records of this case do not 
describe the appearance and function of the low 
back 

Roentgenograms were taken and the antcroposte 
nor view showed the lumbar vertebra of normal out 
line and dcnsitv The spmous process of the hrst 
sacral was bifid The spmous process of the fifth 
lumbar vertebra was less developed than those 
proximallj Irregular areas of sclerosis 1 ere present 
in the region of the isthmus on either side The 
lateral view showed the vertebra; of the lumbar spine 
normal excepting for a rounded bom proiection on 



I'lg 55 Photomicrograph showing o sif cation at 
1 Uimus and pedicle B Body P pedicle bA superior 
ariicufatton I isthmus lA infcnor articulation 


the anterior superior aspect of the bodi of the 
fourth This was suggestive of an old fracture of 
this area The bod\ of the fifth was displaced about 

inch anienorlj on the first sacral surface The 
isthmus of the lamins showed a definite loss of bom 
continuitv The bone on either siJe of this cleft 
was sclerotic 

The cise hislorj is of little use because of 
the scant attention paid to the diagnostic 
signs and the accurate 5tor> of lo5\ back 
sjmptomc This case is included in this senes 
because of the demonstrable lesion at the 
Isthmus The roentgenograms were made 
available through the courtesy of Dr E L 
Jenkinson roentgenologj«it at bt Lukesho*: 
pita! 

Case fv C male aged 40 vears janitor 
Patient complained of low back pain with radiation 
to both thighs anterior!} and left sciatic He had 
been in good health until April 1030 Uhen at 
templing to lift some lockers v/hich were fastened 
to the floor something gave wa> in his lower back 
pam radiated down the posterior aspect of the left 
leg Patient was unable to continue work and re 
ceived local treatment to his back as well as weeks 
of recumbenc} in a hospital The pain varied con 
siderabl} in inlensiii and during the past few weeks 
has been improving 

Examination of the patient w hile standing show ed 
the spine partiallv flexed and obliterating the lumbar 
lordosis There was a slight list to the left in the 
lumbar region Motion in all directions was ven 
limited Moderate muscle spasm was present Local 
tenderness was present in the midline and over the 
posterior aspect of the left sacro iliac joint Atrophv 
of the left leg was \er\ evident Hip knees and 
ankles were normal Knee jerks were sluggish 
Babinskt was normal 

Roentgenograms were taken and the anteroposte 
nor view revealed oblique clefts at the margins of 
the superior lateral articular facets present on either 
Side of both the fourth and fifth lumbar vertebra 
The bodi of the fifth lumbar vertebra appeared to 
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be narrowed n. its vertical diameter The lateral 
view revealed defin te clefts present in the isthmus 
of both the fourth a d fifth lumbar vertebtT The 
no mal lord i as { e ent 
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EXPLRIMENTAL OBSTRUCTION OF THE TERMINAL DUODENUM 
AND ILEUM 

The Import \^ c^ of Bi-ood Chemical Changes i\ Causing Death* 

ROBPRT ELAIAN MD and A F HARTMANN MD St Louis Missouri 
(W th th T hn I A l f At M t ) 


T he following observations are an ex 
tension of our previous studies (3 13) 
on the chemical changes m the blood of 
dogs following loss of gastro intestinal secre 
tions The object of the paper is to present 
additional evidence for the belief (i) that the 
chief factor in the production of the so called 
‘ tox'emia and death following obstruction 
of the terminal duodenum is to be found in the 
chemical changes m the body fluids due to loss 
of gastro intestinal secretions and (2) that 
the fatal termination when associated with 
obstruction in the terminal ileum must be 
explained m another manner 

REVIEW OF LITERATURE 

The older literature in general discussed 
without differentiation all simple obstruc 
tions noting onl> the well observed fact that 
the higher the obstruction the more rapid the 
death and more toxic the symptoms This 
was explained in various wa>s depending on 
whether the theory of toxTmia infec 
tion or reflex action was assumed to be 
the mechanism causing death A thorough 
review of these theories may be found m the 
paper of I nderlen and Hotz 

The first attempt to discard the tox 
smia explanation of the cause of death m 
cases of high intestinal obstruction was made 
by Hartwell and Hoguet who in 1912 ad 
\ anced the idea that loss of fluids by vomiting 
was the cause of death after occlusion of the 
p>loru5 or duodenum The> demonstrated 
that dogs with pyloric or duodenal obstruc 
tion could be kept ah\e for long periods with 
saline infusions given to restore lost fluids or 
by withholding food and water and in that 
way reducing vomiting with its associated loss 
of gastro intestinal secretions They made no 
chemical studies of the blood concerning tht 
role of deh>dration tht> belieied however 
that the symptoms of intoxication are those 

FmihDptml ISgry dfPMtwWhrt U 
Lo M so 


resulting from tissue disintegration following 
this loss (of water) The importance of the 
silts m the lost vomitus was not mentioned 
It should be noted however that W G 
MacCallum in experiments beginning as early 
as 1909 really was the first to maintain that 
death after pyloric obstruction was a purely 
chemical one due to loss of gastric juice by 
vomiting It was not until 1920 (16) how 
ever that all the evidence was published In 
the publication of that data the observation of 
the development of low chloride content and 
high carbon dioxide combining power of the 
blood after pyloric obstruction and their 
return to normal with injections of saline solu 
tion was reported McCann in 1918 had 
previously reported that alkalosis followed 
py lone occlusion or fistula but did not explain 
its significance although he suggested the 
possibility that it might be due to the loss of 
acid gastric jmee Hastings Murray and 
Murray confirmed the findings of MacCallum 
and in addition determined the hydrogen ion 
concentration of the blood which they found 
normal or slightly more alkaline than normal 
Attention particularly from the thera 
peutic viewpoint was redirected to chemical 
changes m the blood by the extensive observ 1 
tions of Haden and Orr beginning in 19 3 (7) 
They emphasized the depletion of blood 
chlondes after high intestinal occlusion and 
showed the beneficial effect of saline m 
fusions They still adhered however to the 
toxxraia theory and assumed that the 
blood chlondes were low because they were 
bound in the tissues by toxin originating in 
the intestinal tract an hypothesis they have 
since forsaken (8) Gamble and Ross (5) m 
1925 demonstrated conclusively by analysis 
of the vomitus that the blood chemical 
changes occurring in dogs with pylonc ob 
struction were due to loss of gastric juice 
They also pointed out that even though 
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grams per cent in dog B3 and to 184 milli composition of the blood; the most important 
grams per cent in dog A15) G)m tried in secretions gastric and pancreatic juices have 

crease m inorginic phosphorus (to 17 milli a greater water content than does blood 

grams per cent in dog A15) (O'* reduction in plasma and their continual secretion and loss 
total base, moderate m dog B3 (to 13^ miHi together with evaporation of water from the 
moIL) and very marked m dog A15 (to zi6 lungs> leads to reduction in the water content 
miUimoIIs) and (7) slight incrta&e m lactic of the plasma, the latter leads to diminished 
acid (to 26 milligrams per cent in dog B^) blood volume and flow which cau<5fis (z) 
Prom previous study of the effects of tot^ anoxiemia with resultant lactic acid increase 
loss of either gastric or pancreatic juice we and (2) ohguria with resultant retention of 
can explain these findings rather simply as non proteinnitrogervandmorganicphosphate 
follows both gastric and intestinal secretions the retention of phosphoric acid (and un 
contain sufiiciently large amounts of feed doubt»*diy sulphuric acid also) and the 
base and chlande to cause significant reduc accumulation of lactic acid lead to reduction 
tion of these substances in the blood and other in carbon dioxide content (acidosis) 
body fluids since tht secretorv mechamsm The appearance of the animals with duo 
tends to continue the pouring out of juices of denal fistula is characteristic the skin and 
fixed compobition regardless of the chemical mucous membranes become dry and the 
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tjpical blood chemical changes occurred in 
rabbits ivith p>Ionc obstruction m the ab 
scnce of vomiting gastric juice was just as 
effective!) lost to the bod> when it remained 
in the stomach which dilated enoimouslj 
after pjlonc obstruction They considered 
the dehjdration and chemical changes suffi 
cient cause for the dev elopmcnt of the picture 
of toxemia and death Hartmann and 
Sm>th in 1926 showed that the chemical 
changes t>pical of experimental pjloric ob 
struction in animals w ere to be found not onl> 
in infants with congenital hjpertrophic p> 
lone stenosis and in cases of high intestinal 
fistula but also o.hcn(rcr verj marked vomit 
mg occurred (provided there was no great 
decrease in the acidit> of the gastric juice) as 
for example in urinary tract infections They 
also felt that the picture of toxemia seen 
m the presence of pjlonc or high intestinal 
obstruction was due to the deh>dration and 
alkalosis Dragstedt and Ellis demonstrated 
that deh>dration alkalosis and death fol 
lowed total fistulous loss of gastric juice m 
dogs with isolated stomachs but with intes 
tmal continuity The present authors (3) were 
casilv able to produce fairlj marked alkalosis 
and h> pochlorsmia by repeated lavage m the 
intact dog 

That total loss of pancrcaUc jutcc (through 
pancreatic duct fistula) also was rapidly fol 
lowed by toxicmia and death was demon 
strated by one of us (R E (2)) and that the 
cause of such death was dehydration and 
acidosis was demonstrated both bj Gamble 
and Mclver (6) and the present authors 
Total loss of bile (through a common duct 
fistula; was found bj the authors^ to lead to 
no marked chemical changes in the blood and 
to be compatible with life for long penods 

That partial loss of both gastric and intes 
tmal secretions maj be followed b> a very 
V anable picture (acidosis or alkalosis mild or 
severe) was particularlj noted by one of us 
{\ r H 9 10 I ) m a stud) of clinical cases 
having as symptoms marked bilious vomiting 
or sev ere diarrhcea 

METHODS 

All operations w ere earned out under ether 
aniesthesia The bowel was severed between 

l P bl hed (b 


small crushing damps either at the junction 
of the duodenum and jejunum or about 5 cen 
timeters above the ileocTcal valve Each cut 
end was inverted with two successive purse 
stnng sutures and a bit of omentum was 
caught in the second tie WTien a fistula was 
desired the proximal end was left open and 
sutured into the lower end of the incision 
Unless especially noted water and food were 
allowed ad Ithdim and notes were kept as to 
the amount taken and the presence or absence 
0/ vomiting 

Blood for chemical analysis was secured b) 
puncture of the femoral artery withdrawn 
under oil and the serum was obtained by 
centrifugalizing out the clot The chemical 
methods used were the same as described m 
our previous communication (13) 

Salt solution was given when noted in 
travenously into the leg vein or subcutane 
ously under the hind or fore legs It contained 
in addition to salts 5 per cent glucobe 

RESUETS OF HlClf ISTESTINVL FISTUIA AND 
OBSTRUCTION 

The blood findings of 6 dogs with total fis 
tula or obstruction at the distal duodenum are 
shown in Table I If we consider first the 
results of Jisii/lT we note that in 4 animal 
death occurred in from 2 to 4 days after opera 
tion No infection or cause other than the 
loss of gastro intestinal secretions could be 
found at autopsy to explain such early death 
The chemical changes brought about by the 
loss of the digestive juices were similar in 
the 2 cases studied and consisted of the fol 
lowing (i) extreme anhydr-cmia as shown by 
the very marked increase m serum protein (to 
10 8 per cent m dog B3 and ii 4 per cent in 
dog Ars) and estimated reduction of serum 
water content (to 90 4 and 89 9 grams per loo 
cubic centimeters respectively) as well as by 
the marked increase in clot volume (roughly 
80 per tent in both instances) ( ) reduction 
m blonde concentration which was moderate 
in dog By (503 milligrams per cent) and vto 
marked m dog Ais ^381 milligrams per cent) 
(3) reduction in carbon dioxide content (to 
38 3 volumes per cent m dog B3 and to 48 5 
volumes per cent m dog Ary) (4) v ery marked 
increase in non protein nitrogen (to r6o miUi 
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interest that this finding occurred in dogs that mcsenRrj In 2 cases perforation through 
died quite soon after the operation (Dogs B9 such necrotic areas had occurred In 2 other 
As andA 4 3 4 and 2 dajs respectively) cases gangrene of the terminal end of the 
In only 6 of the 16 expenments uas dis ileum uas found It will be seen bj consulting 
coloration or gangrene found and m them it Table II in which these findings are menUoned 
was most marked at the wall opposite the that in these 6 dogs having more or less 
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former inelastic the ejeballs become sunken 
and the conjunctivae injected and often are 
co\ered ^Mth 1 film of thick half dned pus 
Asthenia becomes marked W hen the tissues 
are cut at autopsy the> seem dry and fre 
quently the blood becomes so thick it scarcel> 
runs from the cut aorta or \ena ca\a Infec 
tion was absent in all cases the peritoneum 
being clear and the wound dry 
If ue consider nett the results of obstnic 
tion we find almost the same trend 0/ S3rnip 
toms and the same Jinical appearance and 
chemical changes leading also to early death 
There are a few significant differences how 
t\cr The animals \omit intensely andsome 
times exhibit tetanoid moxements At au 
topsy there is alwajs found dilatation of the 
duodenum and stomach above the obstruc 
tion The carbon dioxide content increases 
rapidly from the beginning of obstruction and 
marked alkalosis ma) result (dogs B15 and 
308) This alkalosis is presumably the cause 
of the tetan> but wh> it should occur with 
obstruction more readilj than with fistula is 
not so evident Obvaousl) relattvel> more 
gastric juice than pancreatic juice is lost from 
the body It is possible thus m the presence 
of marked vomiting so much less gastric jmee 
reaches the duodenum that stimulation of 
pancreatic secretion, is considerably dimin 
ished It is also possible that some reabsorp 
tion of pancreatic juice occurs in the duodenal 
segment or that distention of the latter inter 
feres more wnth pancreatic than with gastne 
juice secretion It is quite probable on the 
other hand that the acidosis in our dogs with 
duodenal fistula was due to the secondary 
changes m circulation and renai activity 
which allowed phosphoric and lactic acids to 
increase and had we examined the blood 
more immediatelj after the production of the 
fistula and before anhydr^mia and oliguna 
became marked wepossibl> would have noted 
an initial increase m carbon dioxide content 

RESULTS Of LOW OBSTRUCTION \ND FISTULA 
Sixteen dogs v\ere subjected to simple com 
plete obstruction just proxunal to the ileo 
cxcal valve All died spontaneously on the 
average m 6 da>s with extremes at 2 and 10 
dav s The chnical appearance follonmgopera 


tion was different from that associated with 
high intestinal fistuh or obstruction as de 
scribed Dehydration was minimal the eye 
balls were not sunken and there was rarely 
marked diy ness of the mucous membranes or 
conjunctivitis The animals usually appeared 
quite normal for a number of days Prostra 
tion however inevitablv dev eloped and often 
came on rapidly within a few hours and fre 
quently was associated with the development 
of complete anxsthesia It was difficult fo 
prognosticate accurately the duration of life 
death often being sudden and unexpected an 
experience which is frequently met with in 
chnical cases of low intestinal obstruction 
Abdominal distention was moderate but m 
creased day by day As a rule vomitiHo was 
slight though in one dog (No 327) it was 
profuse When the femoral vessels were ex 
posed the artery was found contracted tightly 
whereas the vein was dilated and full The 
pulse wis feeble and so npid as to be almost 
uncountable and the blood pressure could not 
be obtained with an intraarterial cannula 
The picture m brief was one of profound 
shock 

At autopsy no dehydration of the blood or 
tissues was found as was true following hi h 
intestinal obstruction or fistula The wounds 
were healed and the peritoneum was unia 
fccted except in 2 dogs m which perforation 
of the obstructed bowel had occurred The 
obstruction in each case was intact none 
showed any leakage and there was no recon 
stitution of the lumen 

Distention abov e the site of obstruction w as 
found in every instance sometimes of the 
entire ilcum but more often confined fo Us 
terminal third and m two instances involving 
only a segment of but 25 centimeters proximal 
to the occlusion This distended bowel was 
filled With light brown liquid fuces gas was 
present only rarely The amount of this fluid 
vaned but in the 3 dogs m which it was 
measured 300 350 and 500 cubic centimeters 
were found On chemical analysis it was 
found to be rich in base and chlorides (see 
Table II) In 3 dogs the bowel was lax and 
collapsed but its wall was stretched Appar 
ently by vomiting and regurgitation the dis 
tended loops had emptied themselves It is of 



Chart 1 Showin* chemical changes m the blood of dog 30S with return to normal fol 
lowing th administration of physiological buffer salts solution (combined solution) 
See teet and Table I 


infantum (9) and severe renal msufticiency 
(rs) (2) a fatal outcome maj be long delayed 
either by returning the gastro intestinal se 
cretions to the intestine at a lower level v. here 
they can be re absorbed as shown by White 
and Fender or by balancing their loss by 
parenteral administration of the proper mix 
ture of salts and water as illustrated particu 
larly m the present experiments by dog 308 
During the first 6 days following the ob 
struction of the duodenum of this animal the 
blood developed the changes characteristic of 
duodenal obstruction to a very marked degree 
(Table I Chart i) The sodium chloride con 
tent was but 269 milligrams per cent while 
the carbon dioxide content was 86 9 volumes 
per cent Almost immediately after the ad 
ministration intravenously of 500 cubic centi 
meters ph> siological buffer salts solution (plus 
S per cent added glucose) on September 3 
1929 the appearance of the animal improved 
the eyes regained luster and sufficient 
strength returned to enable the dog to stand 
and walk W ith continued daily adimmstra 
tion of 500 cubic centimeters of this solution 


improvement continued The effects on the 
chemical composition of the blood were quite 
marked after 2 davs of treatment chloride 
increased from 269 to 410 milligrams per cent 
protein decreased from 7 44 to 5 15 per cent 
while non protein nitrogen dropped from i6o 
to 25 milligrams per cent and inorganic phos 
phonis from 7 o to 3 o milligrams per cent 
With further treatment chloride continued to 
increi^e and the carbon dioxide content di 
minished steadily On the eleventh day of 
treatment the chemical composition of the 
blood was practically normal w ith the excep 
tion of decreased protein (due to the pro 
longed starvation) and increased chloride 
The increase of the latter was probably not 
abnormal since m many instances of low 
plasma protein seen clinically total base is 
maintained at a normal level through com 
pensatory increase in chlonde 
It should particularly be noted that al 
though a mixture of salts was used which con 
tamed quicUv available alkali the only time 
after the onset of treatment that the bicar 
bonatc content of the blood increased was 
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necrosis of the bowel wall death was no more 
rapid nor was their clinical appearance m an> 
wise different from the others Microscopic 
btud> of the wall of the distended intestine in 
the lo other cases where no gross gangrene 
was seen showed that \iabihty was not 
senousK impaired and the mucous membrane 
though swollen and in\aded with leucoevtes 
was intact even just above the point of 
occlusion The abdominal veins were en 
gorged and the mesenteric lymph glands were 
enlarged and cedematous m all cases 

The liver usuall> appeared smaller than 
normal even though it was engorged with 
blood In the gross areas of lobular necrosis 
could often be made out which on micro 
sLOpic examination w ere seen to be periportal 
in distribution Necrosis was manifest b> 
vacuolization or fading of the cystoplasm and 
b> disappearance or breaking up of the ccU 
nuclei In some cases there was a striking 
accumulation of long large bacilli around the 
portal venules These microscopic observa 
tions were alwavs made m animals autop&ied 
w ithui an hour after death thus the possibility 
of postmortem change being excluded In 
dvj, jOi with a low intestinal fistula the au 
tops) show cd only extreme emaciation 

The chemical studies of the blood are 
tabulated in Table 11 In general there were 
encountered changes similar to but usually 
very much less marked than those associated 
with duodenal obstruction In only 3 animals 
(Nos 324 318 and 3 7) was there as much 
as 30 per cent reduction in serum chlonde In 
each of these 3 dogs dehydration and note 
worthy non protein nitrogen retention was 
also present One of these (No 324) showed 
alkalosis while in dog 327 there was moderate 
acidosis due apparently to accumulation of 
phosphoric and lactic acids Vomiting was 
unusually profuse in the latter animal Analy 
SIS of the intestinal fluid recovered from the 
dilated loops (Table II) showed that it might 
account for loss of considerable base even in 
absence of vomiting 

The behavior of lactic acid deserves speaal 
comment Increase was observed in all but 
one animal and in a number of instances (dogs 
, BiS 327 A19 B15 and 321) the increase 
was marked Still more significant is the fact 


that m only 2 instances was there sufficient 
anhydr-cmia (dogs B18 and 3 7) to explain 
the lactic acid increase on a basis of diminished 
circulation due to lowered blood volume Cir 
culatory failure without anhydrxmia un 
doubtcdly existed m these cases however and 
probably together with diminished hepatic 
function accounted for the accumulation of 
lactic acid Ue cannot however completely 
exclude glycolysis of blood sugar tn utro with 
production of lactic acid as a factor in this in 
crease All w e can say is that no more delay 
occurred in the chemical handling of the blood 
samples in this group of dogs than in the 
group vvith high intestinal obstruction or fis 
tula We cannot either be certain that in 
creased muscular activity m the form of 
shivering did not play a significant part by 
increasing acid production In this connec 
tion It IS interesting to note that m the sin le 
case of ileocmcal fistula studied on both the 
seventh and eleventh days after operation 
lactic acid concentrations of approximately 
50 milligrams per cent w ere encountered On 
the first of these davs there was evidence of 
base and chlonde loss without circulatory or 
renal msufiiciency on the second anhydr'cmia 
with phosphate and non protein nitrogen 
retention was present 

In all but one animal (dog 3 7 the most 
dehydrated in the group and which vomited 
profusely) serum protein values were below 
the normal The dog which lived the longest 
after operation (B13) showed the lowest value 
Starvation is probably the chief factor con 
tnbutmg toward the diminution of protein 
but again hepatic insufficiency or some other 
unknown factor may also play a part 

DEDUCTIONS 

If we accept as an established fact that 
marked dehydration and chemical changes 
such as acidosis or alkalosis may in them 
selves be fatal it becomes very probable that 
the dehydration and the chemical changes are 
the prmapal causes of death after duodenal 
obstruction or fistula because (i) the changes 
observed are extreme and of the same general 
type and degree as those seen associated with 
fatal cases of gastric or pancreatic duct 
fistulai (13) pyloric (11) obstruction cholera 
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necessarily due moreover to gangrene or 
necrosis of the obstructed intestine 
3 Blood chemical evamination cannot be 
relied upon as a measure diagnostic either of 
the site or presence of intestinal obstruction 
Its chief \alue is that it enables one to deter 
mine the extent of loss of gastro intestinal 
secretions and the adequacj of treatment de 
signed to restore such loss 
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dunng the period of a few hours immediately 
after the injection This increase was slight 
and affected but little the otherwise steadj 
diminution to normal 

The death of this animal i6 dajs after the 
duodenal occlusion seemed referable chiefly to 
start ation and an$mia the latter produced m 
part b> the taking of considerable blood 
(approximately 200 cubic centimeters m all) 
for the chemical examinations 

Concerning the came of death which follows 
low vitcslinal obstruction wemaj saj from the 
present findings that the chemical changes m 
water and electrolj te balance of the blood do 
not seem sufficient to account for the fatal 
termination With but the \ery few excep 
tions already noted the changes encountered 
at or near death of the dogs w ith low obstruc 
tion were slight and were probably due to (1) 
some loss of fluid by vomiting and (2) accumu 
lation of fluid in the dilated loops even though 
not vomited Thus m dog A19 which did not 
vomit the blood was quite normal More 
over these changes occurred also in dog B361 
which lived for 18 days after the production 
of an ileocTcal fistula 

The development of a characteristic fatal 
outcome m over half of our experiments with 
out gangrene or even demonstrable lesions of 
the obstructed wall or mucous membrane 
seems to disprov e the idea of many that dam 
age to the involved intestine is a necessary 
part of Its pathogenesis While changes m 
permeability of the obstructed bowel may 
occur and be important gross or microscopic 
necrosis is apparently not essential That 
something abnormal is being absorbed through 
the portal vein is indicated by our finding of 
penportal necrosis and that bacteria may pass 
through the wall is borne out by their presence 
in the liver m some of our dogs Death from 
the evidence already mentioned seems due to 
a profound peripheral circulatory failure or 
shock v\hich is quite distinct from the ar 
culatory impairment due to dehydration in 
the case of high obstruction as described 
above 

Concerning the value of blood chemical 
examination in the diagnosis of the site or 
ev en the presence or absence of obstruction it 
seems to us that the data presented in this 


paper and preceding ones show dearly that 
chemical changes are due to loss of gastro 
intestinal secretions and that on the one hand 
very marked changes may be encountered in 
the absence of obstruction or m its presence 
at any level and on the other hand there 
may be no changes associated with low intes 
tinal obstruction Blood chemical exatama 
tion however helps v ery much in determm 
ing the adequacy of treatment of high intestinal 
obstruction or fistul® and of low intestinal 
fistula but may be misleading m cases of low 
intestinal obstruction where death may occur 
at any time and often most unexpectedly 

From the practical point of view while the 
present findings emphasize again the necessity 
of parenteral fluids in cases of high obstruc 
tion with dehydration they point out their 
relative inadequacy where low obstruction 
exists To be sure such fluid restores losses 
due to vomiting which has nearly alnajs 
occurred to some degree m such cases B> 
adding to the blood volume moreover it com 
bats circulatory' failure These beneficial 
effects are however usually slight and m 
severe cases too often prove insufficient to 
prevent a lethal outcome even with appropri 
ate surgical relief of the obstruction 

SUmUR\ AND CONCLUSIONS 

In an attempt to evaluate the blood chemi 
cal change as a factor m causing death in high 
and low intestinal obstruction complete fis 
tula or obstruction was created in 6 dogs at 
the terminal duodenum and m 17 at theileo 
CTcal junction Change^ in blood serum con 
centration of chloride carbon dioxide content 
protein inorganic phosphate lactic acid total 
base water content and non protem nitrogen 
were followed and the following conclusions 
were drawn 

1 The principal cause of the rapid death 
which follows high obstruction (or fistula) m 
the terminal duodenum is to be found in the 
chemical changes m the body fluids resuUm 
primarily from loss of gastro intestinal secre 
tions and secondarily from circulatory and 
renal insufficiency due to dehydration 

2 The cause of death following low (ileo 
cjecal) intestinal obstruction is not except in 
rare instances due to such changes It is not 
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and the latter is forced into the root of the 
cord as a temporary developmental umbilical 
hernia The hmdgut is retained in the abdo 
men possibly by the retention band pointed 
out by Frazier and Robbins (1915) which 
does not keep pace with the gro\\th of the 
intestine or mesentery 

The first stage of rotation is normally com 
pleted between the fifth and tenth weeks of 
mtra uterine life while the midgut loop lies m 
the umbilical cord The details are illustrated 
m the diagrams The intestine increases 
rapidly m length so that there results an S 
shaped flexure the pre arterial segmentform 
mg the right and the postartenal the left 
half (Figs I and 2) According to Dott 
failure of rotation up to this stage occurs only 
m connection ith extro\ ersion of the cloaca 
The term * non rotation refers to an ab 
normality in the development of the second 
stage 

The second stage is completed by the tenth 
to the eleventh week as the midgut loop is 
returned to the abdominal cavit> and the 
ccecum reaches the right loin Frazier and 
Robbins explain the return of the contents of 
the cord to the abdominal cavity by the rela 
lively decreased rate of growth of the liver 
which makes room for the midgut m the ab 
domen Normally due to the overgro v th of 
the pre artenal segment the proxim il coils 
of the small intestine are reduced first behind 
the superior mesenteric artery while the 
ca.cum returns last (Figs 3A and 4A) As a 
result there occurs a 270 degree counter 



Fjg 2 Semidiagrammatic illustration of the disposition 
of the alimentary tract m the embryo at the ei I th week 
of mtra utenne life 


clockwise rotation about the axis of the arter> 
which places the duodenum behind and the 
transverse colon m front of the mesenteric 
vessels This reduction forces the descending 
colon to the left 

The third stage is concerned with fixation 
and fusion of the various portions of the m 
testme m their adult position—and the num 
ber of cases of anomal> m this group art 
necessarily hrge 

Dott outlines the derangements of rotation 
m these three stages as follows (1) Failure of 
rotation m the first stage occurs only m the 
rare condition of extroversion of the cloaca 
(2) The derangements m the second stage are 
of three types (a) non rotation of the midgut 
loop in which the small intestine lies to the 
right of the midline and to the right of the 
superior mesenteric arter} with the colon on 
the left side (b) reversed rotation of the mid 
gut loop m which a 90 degree clockwise rota 
tion occurs instead of the normal 270 degree 
counter clockwise movement so that the 
duodenum and superior mescntenc artery arc 
anlenor to the transverse colon (c) malrota 
tion of the midgut loop which includes \ anous 
irregular defects m rotation The sequence of 
visceral return determines their final disposi 
tion (3) Derangements m the third stage of 
rotation are composed of cases of carl> fixa 
tion of the coecum failure of elongation of the 
colon deficient fixation or excessive elonga 
tion of the colon and deficient fixation of the 
postartenal mesentery forming a mobile 
cxcum or a floating ileocolic segment which 
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ANOMALIES OF INTESTINAL ROTATION 

A Reviev, of tiie Literature with Report of Two Cases ' 

II E II\YMOND MD avd LESTER R DRAGSTEDT MD PnD CmcACO 
F m th D p tm IS gery I th IT y f Ch g 


A BNORMALITIES in the disposition of 
/ \ the abdominal viscera are doubtless 
■L V. of considerable interest to the student 
of embryolog> but they are of great practical 
importance to the surgeon During the course 
of an abdominal operation the surgeon may 
find himself quite unexpectedly presented 
with a most perplexmg surgical problem 
These instances occur most commonly m in 
fants or children but may be found in adults 
in association with other pathology or as the 
proximal cause of disease The present report 
concerns two cases of unusual types of con 
genital anomalies m the development of the 
intestines met with during the past year and a 
surve> of the literature In both cases an at 
tempt IS made to outline the speafic develop 
mental defect responsible for the final post 
tion of the intestines 

Early descriptions of anomalies of intestinal 
rotation in the human embryo were made by 
Reid (1836) Simpson (1839) and Cheine 
(r868) In 1923 Dott reported 3 cases of 
anomalies m the second stage of rotation and 
collected a total of 48 from a review of the 
literature Hecker Gruenwald and Kuehl 
mann (1926) collected 27 cases of congenital 
anomalies of form and position of the large 
intestine m addition to their own 2 cases A 
careful survey of each of these cases reveals 
that 12 of the 29 (excluding those reportedby 
Dott) can be accurately classed as derange 
ments in the second stage of rotation as the 
condition was confirmed at autopsy or opera 
tion These cases m addition to Dott s collec 
tion are Gruber (2 cases) Groenroos Tandler 
(3 cases) Sencert Strehl Lemesic and Ko 
lisko Kiffer and Hecker Gruenwald and 
Ruehlmann (2 cases) Ostroumow and 
krewer (1928) reported another case and col 
lected from the German literature the cases 
of Hausmann Hammesfahr and Richelmann 
as well as the reports of Rostowzew Goljajew 
and kortschitz from the Russian literature 

Tbu work bu been eo d ttduada gristf mtli DoabiSn 


Additional cases have been reported by 
Rainer (3 cases 1907) Sauerbeck (2 cases 
1909) Sawm (2 cases 1909) Smith (s cases 
1911) Pan (1920) Gutierrez (1923) Bulman 
(ig 4) Walker (1926) Harvey (1926) Wool 
sey (2 cases 19 7) Donald (1927) Waugh 
(3 cases 1927) Thomson (1928) Grant (2 
cases 1928 and 1930) Lee (19 9) Edington 
(1929) Mole (1930) Peigneaux and Fruchaud 
(1930) Davis (1930) and Brouet and Carol) 
(1930) Gilbert (1925) and Vasselle (1926) 
each reported a case with very suggestive 
roentgenologic findings but neither case was 
explored However despite the conclusive 
X ray evidence of this type of anomaly they 
probably should not be included m the pres 
ent senes Altschul (1929) refers to left sided 
position of large bow el in two unexplored cases 
which are not included m the authors senes 
Much of our knowledge of the position and 
rotation of the intestines m the embryo dates 
from the classic work of Mall m 1898 He 
demonstrated that the rotation of the mid 
gut was due to the growth of the small mtes 
tine with descent of the viscera and not to a 
shoving of the large intestine over the small 
as shown in the Hertwig diagrams At the 
end of the fifth week of mtra uterine life the 
ahmentary canal may be divided into three 
portions — the foregut nudgut and hmdgut 
dependent upon their form and their blood 
supply which comes from the cceliac axis the 
supenor and inferior mesenteric artenes 
respectively For purposes of descnption the 
nudgut IS divided into a pre arterial and a 
postartenal segment by the supenor mesen 
tenc artery In the adult all that portion of 
the alimentary tract from the ampulla of 
Vater to the left third of the transverse colon 
IS denved from the midgut It is in this por 
tion of the intestine that errors in develop 
ment are most frequent 
The early rapid growth of the liver and the 
nudgut soon ^s the mtra abdominal space 

thF oodati t M diulR u b f th Cm ni / f Cb go 
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Fjg 4 Diagrams representing the normal conditions m the embryo at the eleventh week or at the 
completion of the second stage and the proposed condit ons present at about the e!e\ cnth week m Case x 


explor*tot> laparotom> Fluids were forced the 
following dav Blood examination after transfusion 
was hamoglohin 65 per cent red blood cells 4 800 
000 and white blood cells 9 700 The morning of 
operation a large amount of fluid containing food 
particles was aspirated b> stomach tube 

Operation On Februar> 4 1930 an exploratory 
laparotomy was performed b> one of us (L R D ) 
under ethylene and oxygen anesthesia The abdo 
men was opened through a right rectus incision 
The stomach was explored and a large carcinoma 
was found involving the entire pyloric antrum 
Regional metastases were found m all neighboring 
ly mph glands and several nodules were found in the 
U\er Bue apparently to an anomaly of rotation all 
of the small intestines w ere found behind a glistening 
membrane The duodenojejunal fossa was closed 
The entire colon occupied approximately its normal 
position Due to this anomaly a gastroenterostomv 
was not done 

The postoperative course was uneventful except 
for a few paranoid delusions on the first day after 
operation He was discharged from the hospital and 
readmitted on several occasions His chmeal pic 
ture was that of progressive failure and increasmg 
anemia until death on November 4 1930 During 
his last stay m the hospital there was only an occa 
siodal spell of v omitmg 

Necropsy was done November 4 1930 by Dr 
Paul Cannon and showed the following points of 
interest The body weighed 51 9 kilograms (114 
pounds) There was moderate cedema of the lower 
extremities 

Abdominal cav ity The fat m the midlinc of the 
anterior abdominal wall was approximately 3 miUi 


meters thick It was golden yellow m color There 
were 200 cubic centimeters of clear straw colored 
fluid in the abdominal cavity The fat of the 
omentum was rather gelatinous in appearance The 
small intestine was almost entirely beneath a laver 
of peritoneum The transverse colon w as anterior to 
this mass The great omentum lay m the greater 
peritoneal cavity There were fibrous adhesions be 
tween the parietal peritoneum and the former 
laparotomy incision The anterior margin of the 
liver extended 3 centimeters below the costal mar 
gin m the midclavicular line The margin was 
rounded The surface contained numerous whitish 
nodules from 2 millimeters to centimeters in 
diameter There were adhesions between the cap 
sulc of the liver and the anterior abdominal wall 
The cxcum was in its normal position and was out 
side the peritoneal sac The appendix was normal 
except that it was embedded in fibrous adhesions in 
the pelvis The lower 9 centimeters of the ileum 
were also outside the peritoneal sac and entered the 
cxcum on the left side The medial surface of the 
caicum was adherent to this peritoneal sac by 
fibrous adhesions The caicum ascending trans 
verse and descending colons seemed to be m normal 
relationship outside the peritoneal sac All of the 
small intestine from the duodenojejunal junction to 
the last 9 centimeters of ileum were within this 
peritoneal sac The mesenteric lymph nodes were 
normal The duodenojejunal flexure extended 
centimeters to the right of the midlme and the su 
perior mesenteric artery and the root of the mesen 
tery passed posteriorly to the duodenum actuallv 
passing behind the first part of the jejunum The 
duodenum was adherent to the anterior w all of the 


SURGERl G\NECOLOG\ AND OBSTETRICS 


318 



f g 3 Di g m ep e nt the nomtal cond tio s m the mbi> t th tenth 

w k d g th ec d I ge ( f tat n d noth d gr m II t ati g the p 

p sed 0 rse of nec al t r t th tenth w k Cas i 


has been found m the neighborhood of the 
spleen 

The cases to be reported here concern ab 
normalities of the midgut which can be 
logical!} explained b} derangement of rota 
tion of the intestines in the second stage (Case 
1) and by fixation after excessive rotation 
^\ith chronic volvulus of a mobile postartenal 
segment (Case ) 

Case 1 Carcinoma of the stomach coDgenital 
malrotation of the m dfcut etploratorj laparotomy 
necrops> J (A B H 19603) aged 67 jears 
a retir d hardwa e dealer was admitted to the Al 
bert Merritt Bill ngs Hospital February 10 930 

ith a complaint of debil t> of >e3rs duration 
abdominal d tress aniem a and dizziness of o 
months duration and loss of appetite for months 
He considered h mself in good health o or 15 jea 
pr r to the onset of his present lUnes He ga>c no 
history of nausea or vomit ng There had been an 
estimated loss of we ght of 5 to 10 pounds He had 
had two 0 three rather loose stools d ily but no 
tarry stools or gross blood had been n ted The past 
med cal historj was irrelevant The fam ly history 
revealed nothing of gnificance 

The patient was a very po rl> n unshed pale 
cached c white male 67 j ar of age Hi eght 
was 53 4 kil gram (117 S pounds) The gener 1 
physical ezaminat on was essent ally negative e 
cept that the skin co junctiv mucous membranes 
and finge tips sho ed a marked degre of nsm a 

nd the general muscular tone w s only fair There 
V s a some \ hat rounded fuUne s in the pig str um 
"So pe istaltic wav s were noted There v s no 


rig dity or tenderness of the epigastrium Desp te 
epigastric resistance a small Jem n sized mass could 
be palpated to the right and cephalad to the umbui 
cus There we e no nodules m the region of the 
umbil cus and the liver or its margin could not be 
felt Blood pressure was 126-7 

On February Ji 1930 the haimoglobm ®*S*P*r 
cent the red blood cells 3970 0 the white blood 

cells 10 400 The difTcrential blood count showed 
polymorphoDUclears (neutrophilic) 71 per cent large 
lymphocytes s per cent small lymphocytes x6 per 
cent mononuclears 5 per cent eosmophiles 3 Ptj 
cent ndbasophiles none Theunnewasnormal and 
the blood assermann react on and Kahn tests \ ere 
negative \nE aid meal aspirated at the end of s® 
minutes had a volume of 550 cubic cent meters with 
4 clinical units of free hydrochloric ac d nd 
total acid A trace of lactic ac d was fou d The 
benzidine reaction was negative The aspi ation 
conta ned particles of undigested food such as 
V gctabl s and fruit After adm ssion to the hospit I 
the pati nt vom ted some und gested food and 
brown sh material this conta ned occult blood s 
sh wnby a 3+ pos live ben idmere ction Fluor 
scopic examination was done bv Dr Paul C Hodges 
of the Univers ty of Chicago Cl n cs who reported a 
large neoplasm involving the pyJ ric end of the 
stem <Ji particularly at the greater curvature p 0 
duemg g OSS obstruction Stool exam nation repeat 
edly sliowed st ong benz d ne reaction on a prac 
tically meat free d et 

Pfc operative course After the \ ray exa nna 
tion the pat ent had considerable abdom nal dis 
tress particularly n the morning b came nauseated 
frequ ntly a d omited on s veral occasons The 
patient vas g vea 30 cub c cent meters of cit ated 
blood on Tebrua y 22 1930 in preparation for an 
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duodenojejunal fossa The sac m this case as 
undoubtedl> formed from the mesenter> of 
that part of the embryonic gut i\hich later be 
came the ascending colon The \anations 
from normal development which could pro 
duce this type of abnormahtj are indicated in 
the diagrams (Figs 5A and B 3B and 4B) 
It is probable that dunng the second stage of 
rotation a relative overgrowth of the post 
arterial segment occurred In the return of 
the viscera to the abdomen from the umbilical 
cord for some reason the proximal coils of the 
midgut passed anterior to the superior mestn 
tenc artery (Fig 3B) instead of posterior 
(Fig 3A) which is the usual case In their 
progress the loops of midgut pushed the 
mesentery of the postarterial segment (later 
to become the mesentery of the ascending 
colon) m front of them forming a hemnl sac 
which m the adult contained almost the entire 
small intestine Such an explanation accounts 
satisfactonly for the sac and its contents the 
retroduodenal position of the superior mesen 
tenc artery and the limits of the peritoneal 
reflections The small loop of ileum in the 
general pentoneal cavity may represent that 
portion of thi midgut which did not enter the 
sac at the time of rotation of the more proxi 
mal loops The fixation of the cacum mav 
have occurred at any time after the eleventh 
week of fetal life 

It must be emphasized that in this type of 
anomaly the relation of the superior mesen 
tenc artery to the duodenum and to the sac 
and the relation of the dextrocolic artery to 
the terminal ileum are of fundamental im 
portance in determining the mechanism of the 
abnormality 

An almost identical case in an adult male 
(dissection case) has been reported by LicLley 
and Cameron in which death was unasso 
ciated with the intestinal anomaly Andrews 
and Sumners clinical cases and Flemings 
dissection case w ere somewhat similar but the 
relation of the superior mesenteric artery was 
not described Andrews explains duodenal 
hernia on the basis of a congenital anomaly 
m the development of the peritoneum due 
to imprisonment of the small intestine be 
neath the mesentery of the developing colon 
E\ en though his vnew s hav e not found general 



Fu 6 Case Photo raph taken at autopsy showing 
the disposition of the small nlest nes in the intra abdotn 
inal sac 


acceptance m the literature his theoo the 
mechanism of the hernial formation is similar 
to the proposed course of development in this 
case 

Case 2 rongeniial malrotation of intestines 
operation reco\er\ C T (A M B H 15256) aged 
16 student was first seen m the out patient depart 
meat of the University of Chicago Chmes Septem 
ber II i<>29 with a complaint of distress in the 
epigastrium and intermittent vomiting since birth 
The patient had ne%er been in good health Hjs 
birth was normal He was a breast and bottle fed 
baby Two days after birth vomiting began and 
about 2 weeks later he was extremely jaundiced for a 
few weeks Vomiting had continued intermittently 
up to the time of admission At no time since birth 
had he been entircK free from vomiting spells 
The attacks varied in frequency they might appear 
as often as once a week or more and again they 
might be as infrequent as a month or more He w as 
Certain that large meals caused gastric distress and 
that large food intake might cause vomiting There 
was no other relation to food intake no relation to 
time of da\ character of food intake or excitation 
The \omiting was of a projectile nature and was 
Usually large m amount The vomitus was thick 
and greenish j cllow He was unaware of an\ factor 
that would precipitate an attack There was bor 
borygmus with pain in the epigastrium with the 
vomiting and the pam preceded the rumbling as a 
rule He obtained relief of the gastric distress by 
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ac b} fibrous adhes ons which could be seporated 
It then extended within the peritoneal cavity to the 
pilorus The duodenum measured 4 centimeters 
n length In the lower margin of th s sac was a 
fossa 3 bv centimeter through which the ileum left 
the sac to enter the cscum Carefuldissectionof the 
s c revealed that thetransversecoloQ and its meso 
col n could be easilj dissected from tbe sac on the 
leftside On the r ght side the sac becameintimately 
assoc ated w th the transverse mesocolon a few ceo 
timeters to the left of the entrance of the jejunum 
into it The blood supplj of the transverse colon did 
not come through v essels m the wall of the sac but 
along the mesenter c border of the ascending colon 
The medial aspect of the ascend ng colon could be 
dissected f ee from the peritoneal sac until the mes 
enteric border of the ascending colon was reached 
be e the lajers were fused and could not be sepa 
rated The de trocohe aiter> a branch of the su 
perior mesente ic passed down to the cxcuffl in the 
posterior wall of the sac th s vessel was somewhat 
larger than normal After the peritoneal sac had 
been freed on the left side the hand could be passed 
between the posterior abdominal wall and the pos 
tenor wall of the sac to the base of the short mesen 
ter> and almost to the mesente ic border of the 
ascend ng colon 

Li er and gall bladder The liver v eighed 560 
grams The hepat c tissue was largely replac d by 
neoplastic tissue in which there were many areas of 
j ell w r ecros s 

G stro mtest nal tract The wall of the stom 
ach was essent ally n rmal in tbe fundus and ca d a 
but at the p>lo us th e v as a dense g owtb f fi m 
neopl st c tis ue wh ch h d enci ded the pylorus o 
that one finger could be pas ed thr ugh it w th som 
d fficultj The n plast c area had a c cumf en e 
of 9 centimeters and stopped abruptly at the pyloric 
phincter 


Pancreas The pancreas was of normal size and 
was adherent to tbe stomach wall throughout Us 
entire e tent by fibrous adhesions The tissue itself 
was pale and there were neoplastic growths witbn 
It The head of the pancreas la> ta its usual relation 
to the curvature of the duodenum Oa section the 
ti sue was pale but there were no other abnormali 
ties to be noted 

A \er> careful dissection was made and the 
points of interest either photographed im 
mediately or sketched by the attending artist 
Miss Gladys McHugh The appearance of the 
peritoneal pouch and its contained small m 
testines is best appreciated by examination of 
the photograph (Fig 6) taken at the autopsy 
and the draw mgs in Figures 7 and 8 As noted 
m the autopsy report the peritoneal pouch 
contained the lower portion of the duodenum 
the entire jejunum and all save the distal 9 
centimeters of the ileum The duodenum and 
first part of the jejunum passed transversely 
m front of or anterior to the superior mesen 
tenc artery — a point of great significance m 
determining the essential nature of anomalies 
in intestinal rotation The fact that the upper 
and lower ends of the small intestine entered 
and left the sac at widely different places to 
gether wnth the fact that a Ia> er of the pos 
tenor parietal peritoneum could be demon 
strated distinct from the posterior lay er of the 
sac preclude the possibility that we could be 
dealing with a very large retropentoneal 
hernia Treitz hernia or hernia into the 




superior coloboma divergent squint and corneal scar 
dup to an old injur> The teeth showed extreme 
dental canes The abdomen v, as of normal contour 
There %iere no peristaltic waves or patterns There 
were no masses solid organs tenderness or rigidiU 
palpable The lemamder of the ph> sical examina 
lion was negative 

Fluoroscopic examination w as done September 13 
1Q29 The stomach and duodenal bulb were normal 
There was marked dilatation of the duodenum with 
reverse peristalsis No barium was seen passing into 
the jejunum At the end of 5 hours about a third of 
the barium had remained in the stomach The cn 
tire duodenum from just distal to the bulb to appar 
enll) the duodenojejunal junction was filled and di 
lated to three or four times Us normal size (Figs 
and pB) Barium was given b> mouth at this 
lime to Connect the stomach definiteU with the mass 
of barium in the upper right quadrant w hich pros ed 
to be duodenum An impression was made of partial 
obstruction at the duodenojejunal junction probably 
raused bj pressure from the mesenteric vessels or 
fold An examination o! the blood at the time of the 
first admission revealed hasmoglobin 126 grams 
(Newcomer) red blood cells 4850000 white blood 


cells 8 000 h’cmatocrit 41 volume per cent of cells 
specific graviU i 058 h>drogen ion concentration 
of the plasma 76 calcium 02 and phosphates 40 
The urim was normal The blood Uassermann 
reaction and the Kahn test were negative The blood 
non protein nitrogen ranged from 25 g to 31 3 urea 
nitrogen 14 6 carbon dioxide capacity 58 4 cubic 
centimeters to 72 4 cubic centimeters and chlorides 
from 245 6 (sodium chloride 407 7) to 281 s (sodium 
chloride 465 3) milligrams \n Ew aid meal rev ealed 
free hj drochloric acid 40 and total acidity 58 clinical 
units Stool examination and fluoroscopic barium 
enema were not done 

The laboralorj findings on the second admission 
were as follows haemoglobin 75 per cent red blood 
cells 4820000 and white blood cells 7300 fhe 
urine was normal The hydrogen ion concentration 
of the plasma was 7 Si and the carbon dioxide 
capaatv was 59 6 The blood non protein nitrogen 
ranged from 31 7 to 4 urea nitrogen 12 o to 13 5 
calaum 10 5 to ii i and phosphates 3 28 to 4 54 
The blood chlorides were 231 2 (sodium chloride 
381 ) 256 o (sodium chloride 424 o) 2,20 (sodium 
chloride 450 7) and 72 o (sodium chloride 450 7) on 
November 5 6 28 and 29 respectiveU The 
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Pro fih t t (th 
bd m 1 Cl t p > 

inpt>ing the Stomach The e had been no cha gem 
the character of the atta ks s e the> fi st beg n 
His appet te \ as fa r and h e ght had mere ed 
f om 90 to 00 p unds du ng the past >e r The e 
V, s no gastr c d t ess jaund ce d ar hoea c n t 
p tion or hcemo holds oth r than that stated n the 
p e ent illn ss 

The p St medic 1 h t > s negative and the 
fam !j h storj ns 1 vant 
The pat ent was admitted to the Alb t Me tt 
B 11 ngs Hospital September 30 19 9 for furth r 
bser t o Dm ng th t me of h s fi st hospital 
sta\ th were no \omt g attacks and h e 
m med free of ep gastr c d st desp te a regular 
d et He as d charged October 709 ith n 
structions to be e dm tt d imraed teh when an 
ther att ck d loped The p t nt r m ed ell 


bd m 1 t> b f ope th tra 


uni I the morn ng of November 5 19 9 hen he 
wa a ak ned b> m Id abdominal pain in the region 
of the umb 1 cus This pa n rem med constant and 
aith ugh he became si ghtl> nause ted h was un 
able to V m t He d d not at bre kfast but drank 
about one glass of w ater and t« 0 gl sses of chocolate 
maltedmlk \t330pmh had two attacks of pro 
jectile \om ting The emesis me sured 2 000 cub c 
centimeters it wa b le stained waterj and con 
t ned finely divided particles of food After the 
attack the pain diminished a g eat deal He v as 
rcadmitt d to the hosp t I and blood chem str> 
d termi ations made 

The p t ent was a fairly well developed poorlv 
n u ished wh le m le of 16 who ppeared several 
vea und his stated age He weghed 47 i kilo 
g ms (103 6 pou d ) The 1 ft e> shoi ed med al 
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The patient was called back to the clinic No\em 
ber 19 1930 for further stud^ Since leaving the 
hospital he had been perfectl> well and had had no 
suggestion of the slightest gastric complaint He 
weighed 47 i kilograms (103 6 pounds) on admission 
and when seen m the clinic weighed 54 i kilograms 
(rig pounds) He was much stronger than he had 
ever been and was working daily His general ap 
pearance had changed from that of a sickh under 
nourished poorly developed boj to that of a healthy 
growing adolescent youth A fluoroscopic examina 
tion was done at the time of the clinic visit The 
stomach was normal except for angularity of the 
greater curvature of the pars media — almost cer 
tamly due to adhesions The bulb was about normal 
as to size but a httle angular in shape The second 
portion was not dilated however it extended di 
rectly to the right and did not pass behind the stom 
ach Five minutes later considerable barium had 
passed into the jejunum and all of the small inUs 
tme visualized lay to the right of the spmc A 
barium enema revealed that the colon fllied promptly 
and completely There w-as some redundanev of the 
transverse colon The ascending colon and caicum 
were on the right side and were in normal position 
except for being a little high (Fig 10) 

This case can be explained best as an 
anomaly of rotation m the third stage The 
details are indicated m the diagrams tn Figure 
II There ^as undoubtedly at one time a 
floating ileocolic segment due to deficient 
fixation of the postarterial mesentery In 
some manner the ctecum rotated under the 
short mesenteric pedicle and became fixed m 
the left upper quadrant thus producing 
chronic obstruction of the jejunum and ileum 



Fi 10 Photograph of roentgen plate taken approxi 
malely 1 year after operation Barium enema Ascending 
colon in about nonnal position except the carcum is stiil a 
little hi h Case 2 

The secondary volvulus of the remaining por 
tion of the small intestine can be easily ac 
counted for by its excessive mobility It is 
remarkable that such a patient could have 
survived for 16 years uith the arrangement of 



rolAhon </ pre 
Art 2J Aafyna 1- 


j benh uol ul j n on 
t om (ivpe mposed r wrsed rota 
1 an f prea b r &l ae^rTwof) 


P g i D agrams representing a poss ble stage in the de elopment in Case 3 an J 
the posit on of the midgut as found at operation in Case 2 
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chlor de content of the vomitus $ 442 $ milligrams 
pe 00 cubic cent meters (sodium chloride 739 7) 
A second \ ra\ ex mination re ealed the same find 
ings as before — a mechanical obst uct on of the dis 
tal po tion of the d odenum of an undetermined 
natu e A duod n jeju astomj \ as advised 
Operation On December 5 9 9 an e plorat > 

lap rotom) as performed bv one of us (L R D ) 
under ether anaisthesia Operat ve ep rt A long 
right rectus inci ion was made d pi c g the rectus 
muscle out ard The abdomen s opened The 
stomach as som vhat d lated but ther ise nor 
mal The duodenum \ as c n dcr bl> dilated 
thro gh ut Its entire extent Th t sverse colon 
as appa e tl> normal Th r w numerous verv 
I rge ve ns and te es on the asc nd ng colon d 
ciccum arrang d alo g the ntimesenter c b de 
The ileum ab ut 8 inches fr m the cxcum a at 
ta hed firmlv to the duodenoj junal )unction b\ a 
pe I eal fold nd fib ous dhes on There v re 
also verv la g dilat d ve ns t th s reg n The 
1 werendofth leum asvou d n gl> around the 
oot of the mesente > f the sm 11 inte I e in such 
a V a\ as to p due partial ob tru t n to the lowe 
p t on of the duodenum and to the lo e end of th 
ileum Thefi t part of the jejunum w sen m usiv 
dll ted and its wall were hjpe t ph d The dla 
tatonandh>p t ph graduall b mele the 
lie m as appro died Th leum as erv much 


smaller than normal cyanotic m color and appeared 
to have suSe ed from chrome circulatory d sturb 
ance The entire small intestine was rotated clock 
wise on the root of the mesenterv for about iso 
degrees and the intest nes themselves were vound 
around the t of the mesentery \\ hen the trans 
verse colon was lifted up the first part of the je 
junum was found but it extended downward into 
the duodenojejunal fossa and out of this fossa could 
be seen coming the lower end of the ileum The en 
tire length of the small intest ne from the first part 
of the jejunum as p Ued out through th s false 
fossa As the 1 ops of bowel were pulled out it was 
discove ed that they \ e e not lying m a ret open 
toneal sac but m the gene al peritoneal cavity and 
the foss w s m de up of the r ot of the mesentery 
which f med a bridge The duodenojejunal junc 
tion V a 1 be ated from its pe toneal fold a d ad 
hesions and the cajcum and ppendix \ e e b ought 
d n from the upper left quadrant and fi-cd to 
the lo er right quad nt f the abdomen The 
intest nes then were eplaced and the abdomen 
closed 

Following ope ation the patient w given 
Ringe lut on intravenously on one occasion 
H s postoperat ve c urse wa ery smooth and en 
tirely un v ntful He s d scharged on the six 
tee th d V fter ope at on He had h d no gastr c 
d stress of an de c pti n up to that t me 
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ciates has been at great pains to outline the 
important pathogenic factors m intestinal 
obstruction at different levels of the intestine 
on the basis of present information Two fac 
tors appear to be of paramount importance 
first a toxTmia due to the absorption of 
various toxic fractions from the obstructed 
intestine made possible by an injury to the 
protecting mucosa as a result of increased in 
tra intestinal pressure and second severe 
tissue dehydration with hypochlorTmia and 
usually alkalosis due to failure of reabsorp 
tion of gastric and pancreatic juice It is vcr> 
probable that the second factor is of chief 
significance in the production of the sjmp 
toms displayed b> this patient On one 
occasion he vomited 2 000 cubic centimeters of 
fluid containing a total of 8 84 grams of 
chloride (sodium chloride 14 79) Inasmuch 
as five or slx attacks of vomiting with equiva 
lent loss of gastric content were the rule 
during a three da> period of sickness the 
hypochlorTmia and deh>dration are readily 
accounted for The alkalosis indicates a rela 
tively larger loss of the acid gastric juice than 
pancreatic juice with its high content of fixed 
base 

CASES FROM THE I ITERATURZ 

An anal) SIS of Dotts cases show that 35 
of the 48 were discovered accidentally Thir 
teen presented s)mptoms relevant to the 
anomaly The sex incidence was about three 
males to one female The age ranged from 
within d few da)s of birth to old age with the 
greatest frequency seen in the first few da> s of 
life 

In the additional cases collected b> the 
present authors 18 gave a history of gastric 
distress due to the anomaly No mention was 
made of abdominal discomfort in g instances 
The two so called unconfirmed cases of Gil 
bert and Vasselle gave histones of gastnc and 
abdominal distress The case reported by 
Pinkerton is not included m the authors senes 
because it is difficult to decide whether his 
patient had an anomal) of rotation in the 
second stage with a volvulus after a 90 degree 
reversed rotation or a 450 degree clockwise 
volvulus of a free ileocolic segment due to 
derangement of fixation in the third stage 
The references of Serck Hansson (1926) 


Diilensegtr (19 9) and Darbois and Sobel 
(1929) which might contain cases of derange 
ment of rotation in the second stage were not 
available to the authors The sex incidence 
was 14 males 16 females and 3 with sex not 
given The age groups were under 10 ii 
cases 10 to 03 cases o to 30 6 cases 30 
to 40 4 cases 40 upw ard 4 cases i case classi 
fied as a child and 4 as adults Thus 64 per 
cent of the additional cases were under 
years of age Dott collected but one other 
case of reversed rotation in the second stage 
in addition to his own Hausraann and Strehl 
each added a single case to the literature 
Serck Hansson s reference may be a report of 
a similar condition The present senes of 
collected reports include 5 cases of the same 
type bnnging the total to 9 — all of which had 
symptoms of obstruction were operated 
upon and died w ith the single exception of the 
case reported by Peigneaux and Fruchaud 

SUMMARY 

1 Two cases of anomal) of intestinal rota 
tion are reported 

2 One case which formerl) would probabl) 
have been ronsidered an mtra abdominal 
hernia is now more logically explained on the 
basis of malrotation of the midgut loop in the 
second stage of rotation 

3 A case of chrome volvailus neonatorum 
IS described 

4 Thirty three additional cases (includ 
mg the authors Case i) arc collected from the 
literature bnnging the total number of cases 
of anomaly in the second stage of rotation to 
100 

The authors vr sh to cTpres he e the r great appreciation 
to Miss Gladys Mcllu{,h for the f amstaWing and accurate 
draw ngs m this paper 
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Experimental Investication 
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T he treatment of patients suffering from 
the postoperative effects of anesthesia 
and shock is an every day problem in 
surgical ^\ork, and one of the commonest 
routine practices is the administration either 
rectally or subcutaneously of an isotonic 
saline with the addition of glucose 
The biochemical basis for this procedure has 
hitherto been assumed rather than proved 
although within recent years several papers 
have been published dealing u ith the problem 
The earliest note on the subject was made 
by Thannhauser who inferred from the not 
infrequent appearance of glycosuna in post 
traumatic shock that there must be an in 
crease m the level of the blood sugar Cannon 
(5) confirmed this inference by direct observa 
tion, but neither of these writers dealt with 
the special problem of the postoperative or 
postanssthetic shock 

This special aspect however has been in 
vestigated from the clinical point of view in 
a senes of papers by Levi Potter Mackay 
and Miller and Mekie All these investigators 
are m agreement that the blood sugar is raised 
in the condition of surgical shock and follon 
mg anesthesia In the paper by Miller and 
the present writer conclusions inter aha were 
made which were of such fundamental im 
portance as to warrant investigation of their 
correctness bj laboratory cYpenment These 
conclusions were 

I Following operations under general an 
aesthesia there is usually an increase m the 
blood sugar content but there is never a 
hypoglycemia 

2 The maximum nse is seen immediately 
after operation and from this point there is a 


fall to the pre operative lev el which is reached 
in approximately 8 hours 

3 There is a close relationship betw cen the 
absolute rise of blood sugar and the duration 
of the anesthesia 

4 In cases of postoperativ e shock the blood 
sugar content is high 

Three experimental problems therefore w ere 
studied (a) the effect of anaesthesia and 
traumatic shock on the blood sugar content 
(b) the source from which the increase of blood 
sugar comes (c) the mechanism of the re 
action 

At this point It IS convenient to review the 
literature which bears on this subject 

The clinical observ ation of Cannon to w hich 
reference has alread> been made that there 
was no evidence of hjpoglycaemia m cases of 
shock was not home out by the observation 
of Fabre who with his collaborators also 
studied the metabolic functions in cases of 
shock They state m their conclusions 

Enfin dans deux cas les auteurs ont note une 
dinunutjon tres sensible du glucose du sang ogr 32 
etogr 26 par litre au lieu de i gr 25 en mo3enne 
cbez le sujet normal Cet ensemble de fails accuse 
un trouble dans le metabolisme azote et un trouble 
dansle metabolisme desh>dratesdecarbone ilplaide 
en faveur d une alteration des fonctions htpatiques 

Experimentally the question of the place 
shock has in the production of h>pergl>c<Tmia 
has been studied by Aub and Wu (i) These 
observers found that the level of the blood 
sugar was not raised in animals when the 
blood pressure was lowered bj the increasing 
of the intrapencardial pressure but that if the 
animals were subject to traumatization of the 
leg muscles with the production of a state of 
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T he treatment of patients suffering from 
the postoperative effects of anaesthesia 
and shock is an e\ery day problem m 
surgical work, and one of the commonest 
routine practices is the administration either 
rectally or subcutaneously of an isotonic 
saline with the addition of glucose 
The biochemical basis for this procedure has 
hitherto been assumed rather than proved 
although •within recent years several papers 
have been published dealing w ith the problem 
The earliest note on the subject was made 
by Thannhauser who inferred from the not 
infrequent appearance of glycosuria in post 
traumatic shock that there must be an in 
crease in the level of the blood sugar Cannon 
(5) confirmed this inference by direct observa 
tion but neither of these writers dealt with 
the special problem of the postoperative or 
postanjesthetic shock 

This special aspect however has been in 
vestigated from ^e climcal point of view in 
a senes of papers by Le'vi Potter Mackay 
and Miller and Mekie All these investigators 
are in agreement that the blood sugar is raised 
in the condition of surgical shock and follow 
ing anccsthesia In the paper by Miller and 
the present writer conclusions inter aha were 
made which were of such fundamental im 
portance as to warrant investigation of their 
correctness by laboratory expenment These 
conclusions were 

1 Following operations under general an 
ajsthesia there is usually an increase in the 
blood sugar content but there is never a 
hypoglycffimia 

2 The maximum rise is seen immediately 
after operation and from this point there is a 


fall to the pre operativ e level which is reached 
m approximately 8 hours 

3 There is a close relationship betw een the 
absolute rise of blood sugar and the duration 
of the anaesthesia 

4 In cases of postoperativ e shock the blood 
sugar content is high 

Three experimental problems therefore w ere 
studied (a) the effect of amesthesia and 
traumatic shock on the blood sugar content 
(b) the source from which the increase of blood 
sugar comes (c) the mechanism of the re 
action 

At this point It is convenient to review the 
literature which bears on this subject 

The clinical observation of Cannon to w hich 
reference has already been made that there 
was no evidence of hypogljcamia m cases of 
shock was not borne out by the observation 
of Fabre who with his collaborators also 
studied the metabolic functions m cases of 
shock They state in their conclusions 

Enfin dans deux cas les auteurs ont note une 
dnmnutioix ties sensible du glucose du sang o gr 3 2 
etogr 26 par litre au lieu de i gr 25 en mo>ennc 
cbez le sujet normal Get ensemble de fails accuse 
UD trouble dans le metabolisme azote et un trouble 
dansle mfitabolisme des hjdrates de carbone il plaide 
en faveur d une alteration des fonctions hepatiques 

Expenmentally the question of the place 
shock has in the production of hyperglj cxmia 
has been studied by Aub andWu (i) These 
observers found that the level of the blood 
sugar was not raised in animals when the 
blood pressure w as low ered by the increasing 
of the mtrapencardial pressure but that if the 
animals were subject to traumatization of the 
leg muscles with the production of a state of 
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surgical shock there was at the same time a 
rise in the level of the blood sugar Aub and 
Wu suggest as the causal factors in the phe 
nomenon (a) the actmtj of the s>mpathetic 
nervous sjstem (b) the reduction of the total 
metabolism with an accumulation of the 
glucose m the blood the respiratory quotient 
suggesting that at least a normal proportion 
of the carbohydrates are being mobilized 
(c) a condition of liver insufficienQ due to 
toxic, changes wath a consequent outflow or 
escape of glucose into the circulation 

Jean La Barre followed up these observa 
tions of Aub and Wu and investigated the 
changes in the blood sugar which follow the 
injection of histamine with the consequent 
production of a condition of shock 

The followang summarizes his conclusions 

I A rise m the blood sugar occurs m 
animals suffering from shock induced b> 
histamine 

The rise of the sugar content does not 
soleh depend on the action of the sympathetic 
system (adrenaline) smet the same hyper 
glycrmia occurs after the excision of the 
suprarenals 

3 He believes that the hy pergly cxmia is 
due to an intense stimulation of the vagal 
nerves passing to the liver (The same ex 
perimenter reports later a second senes of 
investigations which follow up the previous 
observations ) 

4 He found that by ligaturing the portal 
V em there was either a smaller rise in the blood 
sugar content or else an immediate hypo 
givcaimia upon the injection of histamine 

3 That following the injection of hista 
mine the glycogen content of the liv er could 
be shown to be reduced 

6 That hy perglycxmia could be induced 
by the electrical stimulation of the vagi 
nerves but that this could be prevented by 
the previous admmistration of atropine 

7 That atropine could prevent death en 
suing on the administration of what was 
normally a lethal dose of histamine and that 
in these cases the glycogen content of the 
liver was not reduced 

8 That the administration of ergot pre 
\ ented the onset of hy pergly cajmia which fol 
lows the injection of adrenaline but does not 


prevent the rise in the blood sugar which fol 
lows the injection of histamine 

La Barre also showed that there was a 
hj pergly CTmia dunng anaphylactic shock 
while Neill Manw anng and Moj have shown 
that following anaphy lactic shock there is a 
reduction m the sugar content of the liver 
Kendzierski supports the view that there is 
an action on the v agal fibers and suggests that 
the ictual mechanism is by means of the 
ferment gly cogenolase This observer came 
to this view as the result of e.xpenments on 
two groups of dogs one group being normal 
and the other having both vagi nerves de 
generated before the expenment took place 
Foncm and Sandor investigated the effect 
of injection of colloidal sulphur and at the end 
of their dissertation they comment that the 
changes which can be caused by the injection 
of other colloids depend not on any sp afic 
action of the sulphur molecule but upon it 
being m a colloidal state and therefore giving 
nse to some degree of shock These authors 
make the rather interesting suggestion though 
their methods of deduction are di&cult to 
follow that in the dogs experimented on the 
rise or the fall in the level of the blood sugar 
depended on whether the animal was a sjm 
pathotonic or a vagotonic 
Kellaway and Cowell who had investigated 
the action of histamine some years before La 
Barre came to rather different conclusions as 
to the mode of action of this drug They con 
sider that the effects are due in part to the 
outpouring of adrenaline following upon direct 
action of the histamine on the suprarenal cell 
The outpouring of adrenaline would of 
course cause a rise m the blood sugar and 
therefore the behav lor of the adrenal durin" 
operation and the allied condition of surgical 
shock require consideration 

Cannon (4) in 1911 made a study of the 
glycosuria which occurs during the emotional 
states and he showed that the degree of 
glycosuria vanes with the degree of the emo 
tion and that the removal of the suprarenal 
prevents the onset of glycosuria subsequent 
upon ev en v lolent emotion His experimental 
work led him to the opinion that asphyxia 
resulted in an outpouring of adrenaline and 
he likewise demonstrated that following the 
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stimulation of the sciatic nerv e by a tetanmng 
current the adrenaline content of the blood 
as increased 

Elliott m an article on the “Control of the 
Suprarenal Glands bj the Splanchnic Nerves 
describes an investigation into the part pKved 
by the suprarenals in resisting the \anous 
processes harmful to the bod> He states that 
the glands suffered rapid exhaustion m cases 
of microbic infection repeated hemorrhage 
and surgical shock The following is a sum 
mar> of his expenments on the cat 

1 Fright induced by the administration of 
morphia or tetrahydronaphthalamine exhausts 
the residual adrenaline 

2 All ordinary conditions of anaesthesia 
\vith ether chloroform or urethane are at 
tended by the exhaustion of the adrenaline 

3 Excitation of afferent nerv es such as the 
sciatic or direct injuiy to the brain or by the 
use of faradism cause loss of adrenaline 

4 The afferent path is by the splanchnics 
and their section appears to prevent this ex 
haustion Ether chloroform and the other 
drugs such as pilacarpme ph>sostigmine 
(histamine) and even diphtheria toxin appear 
to have no exhausting action directl> on the 
suprarenals 

This expenrnental work is borne out and 
complemented by the report of a German 
writer (Deucher) who pointed out that the 
suprarenal cortex shows signs of exhaustion 
m cases of fatal peritonitis 

Bedford interested in the adrenaline ex 
haustion theory of shock investigated the 
epmephne content of the blood in conditions 
of low blood pressure and shock He produced 
shock by the handling of the intestines and 
the low blood pressure by simple hemorrhage 
and by the occlusion of the inferior vena cava 
He came to the conclusion that in all these 
experiments the adrenaline content of the 
blood is definitely increased He infers that 
the function of the adrenaline is to act as a 
reserve for times of special stress and as a 
last line of defense against the falling blood 
pressure of the shock condition He quotes 
Bdinbndge and Corbett (6) who on histo 
logical grounds concluded that subsequent 
to shock the glands w ere exhausted and points 
out that this observation is confirmation of 


his deduction and observations jMuns (quoted 
by Bedford) points out that m shoi the 
peripheral v essels are contracted as thev 
would be m h> peradrenalization of the blood 

It must be stated however that Cnie at 
an earlier date made the statement that in 
animals traumatized under anjesthesia there 
was no augmentation of the adrenal content 
of the blood 

The general conclusions of Bedford are 
worth recording here even if thej do not refer 
directl> to the problem of h} perglj ccemia 

I During the condition of low blood pres 
sure and shock an increased quantitj of 
adrenaline is throw n into the blood 

This increase in the blood is due to the 
actmtj of the adrenal gland which mav be 
come exhausted 

3 The adrenaline content increases onlv 
after a prolonged continuation of the low 
blood pressure or shock 

4 The adrenaline content quantitativclv 
increases with the prolonged continuation of 
the period of shock 

5 The adrenaline mobiJi7ation is the last 
effort on the part of the organism to resist 
forces tending to a fatal degree of low blood 
pressure 

Stewart and Rogoff writing 2 jears later 
stale that m similar experiments to those of 
Bedford they were unable to confirm his 
results 

While Corbett reported that he had found 
microscopical evidence of the exhaustion of 
the adrenals Short in cases of shock w hich had 
proved fatal among his cases in 1914 held the 
opposite vaew 

Underhill found that while dilute solutions 
of adrenahne failed to produce gljcosuna m 
animals the same quantitv of adrenaline pro 
duced a gl>cosuria when the animah were 
under the influence of urethane 

Olmsted considered the relationship which 
the adrenals bear to asph> xia According to 
this investigator the blood sugar in de 
cerebrate cats is alwajs high becau'^e of the 
an-esthetic emplo>ed During asph>^a this 
level IS surpassed and the nse m the blood 
sugar IS proportional to the h> drogen ion con 
centration of the blood The effect of the 
asphjxiacan however be markedly modified 
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surgical shock there was at the same time a 
rise in the level of the blood sugar Aub and 
Wu suggest as the causal factors in the phe 
nomenon (a) the activity of the s> mpathetic 
nervous sj-stem (b) the reduction of the total 
metabolism mth an accumulation of the 
glucose in the blood the respiratory quotient 
suggesting that at least a normal proportion 
of the carbohydrates are being mobilized 
(c) a condition of liver insufficiency due to 
toxic changes with a consequent outflow or 
escape of glucose into the circulation 

Jean La Barre followed up these observa 
tions of Aub and Wu and investigated the 
changes m the blood sugar which follow the 
injection of histamine with the consequent 
production of a condition of shock. 

The following summarizes his conclusions 

I A rise m the blood sugar occurs in 
animals suffering from shock induced by 
histamine 

The nsc of the sugar content docs not 
solely depend on the action of the sv mpathetic 
system (adrenaline) since the same hyper 
glyciemia occurs after the excision of the 
suprarenals 

3 He belicvea that the hypcrglycxmn is 
due to an intense stimulation of the vagal 
nerves passing to the liver (The same ex 
penmenter reports later a second series of 
investigations which follow up the previous 
observations ) 

4 He found that by ligaturing the portal 
vein there w as either a smaller nsc in the blood 
sugar content or else an immediate hypo 
glycajmia upon the injection of histamine 

5 That following the injection of histx 
mine the glycogen content of the liver could 
be shown to be reduced 

6 That hyperglycaimia could be induced 
by the electrical stimulation of the vagi 
nerves but that this could be prevented by 
the previous administration of atropine 

7 That atropine could prevent death en 
suing on the administration of what was 
normally a lethal dose of histamine and that 
m these cases the glycogen content of the 
liver was not reduced 

8 That the administration of ergot pre 
vented the onset of hypergly ccemia which fol 
lows the injection of adrenaline but does not 


prevent the rise m the blood sugar which fo! 
lows the injection of histamine 
La Barre also showed that there was a 
byperglycTmia during anaphylactic shock 
while Neill Manwanngand Moy haveshown 
that following anaphylactic shock there is a 
reduction m the sugar content of the liver 
kendzierski supports the view that there is 
an action on the vagal fibers and suggests that 
the actual mechanism is by means of the 
ferment glycogenolasc This observer came 
to this view as the result of experiments on 
two groups of dogs one group being normal 
and the other having both vagi nerves de 
gtnerated before the experiment took place 
Foncin and Sandor investigated the effect 
of injection of colloidal sulphur and at the end 
of their dissertation they comment that the 
changes which can be caused by the injection 
of other colloids depend not on any pecific 
action of the sulphur molecule but upon it 
being in a colloidal state and therefore gmn 
rise to eomc degree of shock These authors 
make the rather interesting suggestion thou h 
their methods of deduction are difficult to 
follow that m the dogs experimented on the 
rise or the fall m the level of the blood su ar 
depended on whether the animal was a symi 
pathotonic or a vagotonic 
Kellaway and Cowell who had invest! ated 
the action of histamine some y ears before La 
Barre tame to rather different conclusions as 
to the mode of action of this drug They con 
sidcr that the effects are due in part to the 
outpouring of adrenaline following upon direct 
action of the histamine on the suprarenal cell 
The outpounng of adrenaline would of 
course cause a rise m the blood sugar and 
therefore the behavior of the adrenals dunn 
operation and the allied condition of surgical 
shock require consideration 

Cannon (4) m ipii made a study of 
glycosuria which occurs during the emotional 
states and he showed that the de ree 0 
glycosuna vanes with the degree of the emo 
tion and that the removal 0/ the suprarm^^ 
prevents the onset of glycosuria subsequen 
upon even violent emotion His experiroco a 
work led him to the opinion that asphyv' 
resulted in an outpouring of adrenaline aa 
he likewise demonstrated that foUowm 
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stimulation of the sciatic nerv e by a tetanizmg 
current the adrenaline content of the blood 
was mcreased 

Elliott in an article on the Control of the 
Suprarenal Glands by the Splanchnic Nerves 
descnbes an in\ estigation into the part played 
b> the suprarenals m resisting the \anous 
processes harmful to the body He states that 
the glands suffered rapid exhaustion in cases 
of microbic infection repeated haemorrhage 
and surgical shock The following is a sum 
marj of his experiments on the cat 

1 Fnght induced by the administration of 
morphia or tetrahj dronaphthalamine exhausts 
the residual adrenaline 

2 All ordinary conditions of anaesthesia 
with ether chloroform or urethane are at 
tended b> the exhaustion of the adrenaline 

3 Excitation of afferent ner\ es such as the 
sciatic or direct mjury to the brain or by the 
use of faradism cause loss of adrenaline 

4 The afferent path is by the splanchmcs 
and their section appears to pre\ent this ex 
haustion Ether chloroform and the other 
drugs such as pilacarpine phjsostigmine 
(histamine) and even diphtheria toxin appear 
to have no exhausting action directly on the 
suprarenals 

This experimental work is borne out and 
complemented by the report of a German 
Writer (Deucher) who pointed out that the 
suprarenal cortex shows signs of exhaustion 
in cases of fatal peritonitis 

Bedford interested in the adrenaline ex 
haustion theory of shock investigated the 
epinephnc content of the blood in conditions 
of low blood pressure and shock He produced 
shock by the handling of the intestines and 
the low blood pressure by simple haemorrhage 
and by the occlusion of the inferior vena cava 
He came to the conclusion that in all these 
expenments the adrenaline content of the 
blood IS definitely mcreased He infers that 
the function of the adrenaline is to act as a 
reser\e for times of special stress and as a 
last line of defense against the falling blood 
pressure of the shock condition He quotes 
Bainbndge and Corbett (6) who on histo 
logical grounds concluded that subsequent 
to shock the glands w ere exhausted and points 
out that this observation is confirmation of 


his deduction and observations Muns (quoted 
by Bedford) points out that m shock the 
peripheral vessels are contracted as they 
would be m hyperadrenalization of the blood 

It must be stated however that Crile at 
an earlier date made the statement that in 
animals traumatized under anesthesia there 
was no augmentation of the adrenal content 
0/ the blood 

The general conclusions of Bedford are 
worth recording here even if the> do not refer 
directly to the problem of h> pergl> cemia 

I Dunng the condition of low blood pres 
sure and shock an increased quantity of 
adrenaline is thrown into the blood 

This increase m the blood is due to the 
activity of the adrenal gland which may be 
come exhausted 

3 The adrenaline content increases onl> 
after a prolonged continuation of the low 
blood pressure or shock 

4 The adrenaline content quantitatively 
increases with the prolonged continuation of 
the period of shock 

5 The adrenaline mobilization is the last 
effort on the part of the organism to re'iist 
forces tending to a fatal degree of low blood 
pressure 

Stewart and Rogoff writing 2 years later 
state that in similar experiments to those of 
Bedford they were unable to confirm his 
results 

While Corbett reported that he had found 
microscopical evidence of the exhaustion of 
the adrenals Short in cases of shock w hich had 
pro\ed fatal among his cases in 1914 held the 
opposite view 

Underhill found that while dilute solutions 
of adrenaline failed to produce glycosuria in 
animals the same quantity of adrenaline pro 
duced a gljcosuria when the animals were 
under the mSuence of urethane 

Olmsted considered the relationship which 
the adrenals bear to asphyxia According to 
this in\estigator the blood sugar m de 
cerebrate cats is always high because of the 
anxsthetic employed Dunng asphjxia this 
level IS surpassed and the nse m the blood 
sugar js proportional to the h> drogen ion con 
centration of the blood The effect of the 
asph>xiacan however be raarkedl> modified 
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surgical shocl*. tliere was at the same time a 
rise m the lev el of the blood sugar Aub and 
Wu suggest as the causal factors m the phe 
nomenon (a) the activity of the sympathetic 
nervous system (b) the reduction of the total 
metabolism with an accumulation of the 
glucose m the blood the respiratory quotient 
suggesting that at least a normal proportion 
of the carbohydrates are being mobilized 
(c) a condition of liver insufiiciency due to 
toxic changes wnth a consequent outflow or 
escape of glucose into the circulation 

Jean La Barre followed up these observa 
tions of Aub and Wu and investigated the 
changes in the blood sugar which follow the 
injection of histamine with the consequent 
production of a condition of shock 

The following summarizes his conclusions 

r A rise in the blood sugar occurs in 
animals suffering from shock induced by 
histamine 

2 The rise of the sugar content does not 
solely depend on the action of the s>mpathetic 
system (adrenaline) since the same h>pcr 
gljcxmia occurs after the excision of the 
suprarenals 

3 He believes that the hj perglycxmia is 
due to an intense stimulation of the vagal 
nerves passing to the liver (The same ex 
penmenter reports later a second senes of 
investigations which follow up the previous 
observations ) 

4 He found that by ligaturing the portal 
V ein there w as either a smaller rise in the blood 
sugar content or else an immediate hypo 
glycxmia upon the injection of histamine 

5 That following the injection of hista 
mine the glycogen content of the liv er could 
be show n to be reduced 

6 That hyperglj cxmia could be induced 
b> the electrical stimulation of the \agi 
nerves but that this could be prevented bj 
the previous administration of atropine 

7 That atropine could prevent death en 
suing on the administration of what was 
normally a lethal dose of histamine and that 
m these cases the gl> cogen content of the 
liver was not reduced 

8 That the administration of ergot pre 
vented the onset of hyperglycxmia which fol 
lows the injection of adrenaline but does not 


prevent the rise in the blood sugar which fol 
lows the injection of histamine 
La Barre also showed that there was a 
hypergl> cxmia during inaph) lactic shock 
while Neill Manwanng and SIoj have shown 
that follow ing anaphylactic shock there is a 
reduction in the sugar content of the liver 
Kcndzierski supports the view that there is 
an action on the v agal fibers and suggests that 
the actual mechanism is by means of the 
ferment gly cogenolasc This observer came 
to this view as the result of experiments on 
two groups of dogs one group being normal 
and the other having both vagi nerves de 
generated before the experiment took place 
Foncin and Sandor investigated the effect 
of injection of colloidal sulphur and at the end 
of their dissertation they comment that the 
changes which can be caused b> the injection 
of other colloids depend not on an> specific 
action of the sulphur molecule but upon it 
being in a colloidal state and therefore givin 
rise to some degree of shock These authors 
make the rather interesting suggestion thou h 
their methods of deduction are difficult to 
follow that m the dogs experimented on the 
rise or the fall m the level of the blood sugar 
depended on whether the animal was a sym 
pathotonic or a v agotonic 

Kcllaway and Cowell who had investigated 
the action of histamine some years before La 
Barre came to rather different conclusions as 
to the mode of action of this drug The> con 
sider that the effects are due m part to the 
outpouring of adrenaline following upon direct 
action of the histamine on the suprarenal cell 
The outpouring of adrenaline would of 
course cause a rise m the blood sugar and 
therefore the behav lor of the adrenals durin 
operation and the allied condition of surgical 
shock require consideration 

Cannon (4) in 1911 made a stud) of the 
gljcosuna which occurs during the emotiona 
states and he showed that the degree 01 
gl>cosuna vanes with the degree of the emo 
tjon and that the removal of the suprarenals 
prevents the onset of gl>cosuna subsequent 
upon even violent emotion His expenmenta 
wwk led him to the opinion that asphjxia 
resulted in an outpouring of adrenaline and 
he likewise demonstrated that following the 
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Fig 2 

reached about 75 minutes after the commence 
ment of narcosis A typical graph illustrating 
the progressive rise in the blood sugar during 
anzesthesia is shown m Figure r 

A series of 10 experiments were carried out 
for the specific purpose of demonstrating the 
immediate changes which occur on the ad 
ministration of an ether anaesthetic The 
narcosis was rapidly induced the animal 
passing into complete surgical anesthesia 
within an average of minutes thereafter 
anesthesia was maintained at a constant 
depth and care was exercised to prevent the 
animal becoming in any degree asphyxiated 
The smoothness of the anesthesia was dif 
ficult to obtain in some of our earlier cases 
owing to the administration of ether by the 
drop bottle but later when we perfected a 
technique of vaporization of ether our results 
were more satisfactory 

The technique employed was to pass a 
regulated flow of air through a bottle of ether 
and the vapor w as then conducted by a rub 
ber tube to a closely fitting metal mask By 
this means w e w ere able to carry out prolonged 
anaesthesia at a constant depth of narcosis 
and unaccompanied by any evidence of 
asphyxia 

The sugar content of the blood was ob 
tamed frequenth during the first hour and 
a half of aniesthesia and the results are given 
in Figure 2 

The figures show that the blood sugar rises 
progressively and a graph plotted from these 
average increments he in close approximity 
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Fig 3 

to a slightly curved climbing graph It is 
apparent of course that such a progressively 
rising hyperglycemia cannot be indefinitely 
prolonged and experiment revealed that the 
maximal rise was reached after 60 to 90 
minutes narcosis 

This investigation was earned out on three 
rabbits and anesthesia continued until the 
fall in the blood pressure in - cases became 
so low that specimens of blood could not be 
obtained and in the third animal up to the 
time of death (Fig 3) 

That the degree of hyperglycemia is de 
pendent on the duration of the anesthesia 
rather than on the quantity of ether ad 
ministered or on the depth of narcosis was 
demonstrated by two similar experiments 
Two animals were prepared as above and 
estimations of the blood sugar made before 
the commencement of the ether administra 
tion For a period of 30 minutes the rabbits 
were kept at a constant depth of anaesthesia 
and thereafter the narcosis was gradually 
deepened so that after 1 5 minutes death ensued 

Tlie graphs obtained illustrated that in 
these cases the blood sugar rises to a very 
high level and that this high level is mam 
tamed even at the time of death but there 
does not appear to be any special relationship 
between the rate of rise of the blood sugar and 
the depth of the anesthesia 
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if the adrenals are thrown out of action by 
ligaturing their vessels or m cases in which the 
splanchnic nerves ha\e previousl> been sec 
tioned 

Bulatao and Cannon (3) report howe\er 
that m decerebrate cats thej obtained a 
h> perglj cccmia following the administration 
of ether or asphyxia e%en after the nerves to 
the liver and suprarenals have been cut 

From the result of her clinical work to 
which reference has already been made 
Doroth) Potter raises the question of the 
relationship of the blood sugar content to the 
alkali reserve She points out how in ams 
thesia there is a rise in the phosphate content 
of the blood This she contends is an attempt 
on the part of the bod> to deal with the in 
creased quantity of acid associated with an 
a-sthesia Our present interest in this question 
lies in the fact that the phosphate reserve in 
the muscle is combined with glucose and that 
during the period of anesthesia hexose 
phosphoric acid leav es the muscle and accu 
mulates in the blood stream The effect of 
this on the level of the blood sugar may well 
be of very great significance 

So far as present investigation has shown 
there has been no work done on the relation 
ship of the internal secretion of the pancreas 
to anj of the factors found m the postopera 
tiv e penod 

From the evidence available there now ap 
pears to be no doubt that follow ing anajsthesia 
the blood sugar rises but little effort has been 
made to study the nature and details of the 
phenomenon under Iaborator> conditions or 
to explore the mechanism of reaction 


From what has already been epitomized 
from the available literature it appears that 
a hyperglj caemia is not an infrequent response 
to a vanety of stimuli most of which occur 
together m the course of a single operative 
procedure — anTSthetization trauma shock 
stimuli of nerves etc 

It has been the writer s purpose to attempt 
to study this problem both clinically and es 
penmentally with a view to elucidating some 
of these problems more especially from those 
aspects of the subject which bear directly on 
clinical surgery 

The mechanism of the hyperglycemia is a 
problem interesting to both the physiologist 
and the biochemist Some effort has been 
made to answer the physiologist s how’ but 
the exact biochemical processes have not been 
studied such investigation being beyond the 
scope of the present work 

In the expenmcntal work in order to make 
the results as uniform as possible it was de 
cided to use rabbits solely as the subjects of 
the experiments and to use ether as the only 
anxsthetic The estimations of the sugar 
content of the blood were made by Benedict s 
technique which allows of some delay between 
the obtaining of the specimen and the carry 
ing out of the estimation 

In all experiments the animals were given 
no special preparation up to 3 hours before 
the aimmencement of the observations when 
their feed was withdrawn A sample of blood 
for sugar investigation was invariably pm 
cured immediately before the commencement 
of the anxsthetic as a control reading for that 
animal 

THE PHENOHENON 

It was shown in the previous work under 
taken by Miller and the present writer that 
immediately upon the administration of an 
anxsthetic the patient s blood sUe,ar rose 
and evidence was put forward that the rise 
at any rate for the first 75 minutes of anxs 
thesia was a progressive one The graphs 
available as the result of our clinical invcsti^'a 
tion did not enable us to dogmatize as to the 
changes which might occur under still more 
prolonged anxsthesia but two cases which 
came under review suggested that the peah 
point of anxsthesia hyperglycxmia vvas 
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trolled by a light clamp The course of the 
hepatic blood sugar content is also shown on 
the graph The graph show s that the s> stemic 
blood sugar content remains constant — such 
\ anations as occur being wnthin the limit of 
experimental error (Fig 5) 

The liver sugar rises to a verj high level 
and it was noted that in 3 of the 4 graphs 
show mg the hepatic blood sugar content m the 
estimation made on the sample procured im 
mediately after death the reading was the high 
est obtained 

These expenments seem to me to be con 
elusive evidence that the rise m the blood 
sugar content under anesthesia is due to 
hepatic action and that the muscles can play 
onl> a secondary part m the phenomenon if 
any 

To control these expenments the oppor 
tunity was subsequently taken (not graphed) 
to compare the sugar content of blood derived 
from the liv er and the general s> stemic blood 
m some expenments in which there was no 
interference with the hepatic circulation In 
ev ery instance the figures closely corresponded 
and were within possible experimental error 

There is a further inference which may be 
drawn from the experiments detailed above 
namely that during anesthesia there is no 
increase of tissue carbohydrate metabolism 
since m none of my expenments was there 
evidence of any drop in the sugar content 
of the blood such as might be expected after 
prevention of ingress to the blood stream of 
carbohydrate from the hv er 

THE MECHVNISM OF ETHER HYPERGLXCiEMlA 

From the study of the literature already 
made it will be observed that various in 
vestigators have suggested methods which 
result in the mobilization of liver glycogen in 
shock and anresthesia Thus Aub and \Vu 
suggest the causal factors (i) sympathetic 
nervous s>stem activity and (2) toxic changes 
in the liver 

Jean La Barre states that he excluded the 
adrenaline factor and mentions vagal stimula 
tion as the essential mechanism Kendzierski 
supports this latter view 

Kellaway and Cowell are advocates of the 
adrenaline theory of hypcrglj cxmia produc 
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tion and are supported by Elliott Bedford 
Bainbndge and Corbett and Muns Un 
dcrhill also supports this view and his ob 
servations on the effect of dilute solutions of 
adrenaline on animals under anaesthesia are 
of interest 

So diverse were the reports and so fre 
quent the contradictions that it was felt 
advisable to study the question b> personal 
experiment Briefly stated there were four 
possible mechanisms of production (i) b> 
s>mpathetic stimulation (2) by vagal stimu 
lation (3) by production of an outpounng of 
adrenaline, and (4) by direct action on the liver 

SympaiheUc shnudation That s> mpathetic 
stimulation will produce a mobilization of 
hepatic glycogen is a known fact and there 
appeared to be no reason to re investigate the 
matter The question however of the effect 
of ether upon this possible mechanism did not 
lend Itself to direct proof However m ergo 
toxin a drug is available which paral>zes the 
sympathetic nerv e endings (Cushnv) A dos 
age of I milligram per kilogram of body is 
sufficient effectively to secure this effect 
(Dryerre) 

In the experiments the animals were given 
the appropriate amount of ergotoxin mtra 
muscularl> 10 minutes before administration 
of ether That the ergotoxin was producing 
its biological action was shown b> the intense 
spasm of the penpheral vessels a spasm so 
severe that it was impossible to obtain speci 
mens of blood except by cardiac puncture or 
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T he subject of idiopathic utenne bleed 
mg has long been one of the greatest 
problems in the field of g) necoIog> The 
frequenc> of the condition and the difficult) 
in obtaining adequate but conservative treat 
ment has incited a \ er) large amount of work 
concerning this condition Man) clinical re 
ports ha\ e appeared in the literature together 
mth much discussion of a theoretical char 
acter 

The exact etiolog) of this condition has not 
been determined although the doctnne of a 
deficienc) of the corpus luteum has been ad 
vanced This theor> was first proposed b) 
Schroeder but was not generall) accepted 
Recentl) however Shaw m a brilliant con 
tribution confirmed Schroeder s observations 
in detail Further observations have come 
from Novak and Martzloff and Graves m this 
countr) Prom the morphological viewpoint 
Cullen and his pupils were among the first to 
carr) out careful and thorough histological 
studies on cases of this kind 
Two lines of study have contributed to the 
conclusions presented in this paper We have 
examined histologicall) the materials ob 
tamed b> curettage from a series of 28 cases of 
prolonged utenne bleeding and from a senes 
of patients who have presented quite norma! 
menstrual histones In addition we have 
studied the effects produced b) extracts of 
placenta and corpus luteum when adminis 
tered to spa)ed mice The results of these 
various observations have seemed sufficiently 
striking and interrelated to justify their being 
reported here 

Before discussing these findings it seems 
desirable to revnew briefly the outstandmg 
facts which serve to correlate the menstrual 
cycle of the human with the estrual lycleof 
experimental animals 

Allen has accurately desenbed this cycle 
for the mouse The unmated mouse has a 
period of estrus every 4 to 6 days At the 


time of estrus a characteristic change takes 
place in the vagina This change consists of a 
comification of the vaginal mucosa which is 
easily determined by means of smears Ovu 
lation takes place during the latter part of the 
estrual phase but the corpus luteum remains 
inactive unless the animal is allowed to copu 
late 

When the female is mated with a vasecto 
mized male a stage of pseudopregnancy fol 
lows This stage of pseudopregnancy corre 
sponds to that period of the human menstrual 
cyclelymg between thefourtcenth and twenty 
eighth days Its mam charactensUcs are a 
growth of the uterine mucosa which in the 
essential details is similar to the human pre 
menstrual endometrium together with slight 
enlargement of the uterus The time before 
the next estrual period m the mouse is pro 
longed by pseudopregnancy from the normal 
4 to 6 day interval to an 8 to 14 day interval 

While we are not concerned at this point 
with the method of activation of the corpus 
luteum we know that following copulation 
It becomes active and that this activity is the 
cause of the pseudopregnancy W'hen the cor 
pus luteum has ceased to function the normal 
4 to 6 day cycle is again restored If copu 
lation does not take place the corpus luteum 
IS not activated and the uterus of the animal 
undergoes involution until it reaches its rest 
ing stage Two to three days before estrus the 
epithelium becomes markedly active the 
gland cells multiply and numerous mitotic 
figures are present There is definite pseudo 
stratification of the epithelium and a fair 
amount of secretion is found in the lumen of 
the gland There is marked cedema of the 
stroma The stroma cells are rather small but 
are proliferating as occasional mitoses are 
seen W hen the pseudopregnant condition oc 
curs the gland cells lose their pseudostrati^d 
arrangement and become more regular No 
mitoses are present The stroma cells become 
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Fig I Photom crograph oi section of human endome stroma the irregula but hi h columnar epithel urn and 

tnurn 6 days after menstruation Note the uniform dilata the pseudostratitication Gyn No 214 X 22^ 

tion of the glands and the pseudostrat Gcation of the epi Fi^ 3 Photomicrograph of section of human endome 

thelium The epithelial cells are hi h columnar the stroma tnum 22 days afte menstruation The epithelium is low 

IS cedematous and one mitotic figure is shown Gyn No columnar and cubo dal m type The nude are centrally 
788 X 225 placed No mitoses ere seen Note the size of the stroma 

Fig 2 1 hotomic 0 raph of section of human endome ceils m contrast to those of the ection shoivn in Figure i 
tnum 13 days after menstruation Note the cedemalous Gyn No 724 X 225 

larger and there is less oedema Therefore in no pseudoslratification The stroma cells in 
the mouse have two distinct phases one crease m size and form a compact layer in the 
before ovulation and one after upper portion Later around the twenty 

In the human female following the ccssa fifth day the cedema reappears m the stroma 

tion of the menstrual period the uterine epi and becomes quite marked and there is a 

thelium IS low columnar in type There are no fading out of the gland cells into the lumen 
mitoses and no secretion m the glands The The glands contain secretion From this brief 
stroma is fairly compact but is moderately description it can readily be seen that the 
oedematous In a few da> S a period of growth changes occurring in the human are \ erj simi 
of the epithelium is begun The gland cells lar to those occurring in the mouse 
multiply mitoses can be found and the mu Allen and Doisj Frank and others have 
cosa increases m thickness The cells are isolated a hormone from follicular fluid and 
slightly enlarged and the oedema becomes placenta which when injected into spayed 
somewhat more prominent The glands them mice causes the typical picture of estrus m 
selves lengthen out and have a tendent^ to a the uterus and vagina Allen and Corner have 
spiral or corkscrew course and the epithelium isolated another hormone which when in 
tends to become high columnar jected into the rabbit causes a reproduction 

Following ovulation the corpus luteum of the changes found in pseudopregnancy 
forms In the human this structure functions They hav e been able to maintain pregnancy 
irrespective of the act of copulation Follow after the removal of the ovaries by means of 
ing ovulation the endometnum increases in this extract 

thickness but its appearance and histological The studies of Frank and Margaret Smith 
characteristics are markedly changed Num have shown that the estrus producing hor 
crous tufts or papillx project into the lumen monc can be found in detectable amounts in 
ofthcglands The glands become morediiated the blood of humans beginning on the four 
the nuclei of the epithelial cells assume a more teenth day and increasing until the menstrua 
central position there are no mitoses and tion penod 
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Parallel 3\ith this increase m estrin the cor 
pus luteum becomes active and gives off its 
hormone The experiments of Patel and others 
have indicated that there is a certain antago 
nism between these hormones as regards the 
production of estrus and a s>nergism as re 
gatds growth acti\it> of the endometrium It 
IS fairl} clear then that the changes preceding 
ovulation are the result of the estrus hormone 
and that the changes following ovulation are 
the result of the combined action of these two 
hormones From, this standpoint — attempt 
mg to correlate morphological change with 
hormonic activity — we have approached the 
problem of interpreting uterine scrapings 
This has seemed eminently desirable to us 
because heretofore no accurate criteria have 
been obtained concerning the intimate nature 
of these changes Hyperplasias of the endome 
tnum ha\ e long been known to be a result of a 
disordered ovanan activitj but it has not been 
possible to determine the exact tjpe of this 
disorder from examination of the curettings 
Schroeder Shaw and Graves have made 
important contributions to this subject and 
have found that there are no corpora lutea in 
the ovaries of the Swiss cheese hyperplasias 
and that invariably the ovanes are cystic It 
IS apparent of course from this work that a 


disproportion between the two hormones re 
suiting in a large excess of estnn is a factor 
m the production of the disease The logical 
inference therefore is that hyperplastic 
changes are the result of the unoppo ed action 
of the estnn hormone Experimental proof of 
this inference has so far been lacking We 
present the following experiments m support 
of this hypothesis 

OBSERVATIONS 

In this study we have made a careful histo 
logical survey of numerous specimens of the 
human endometrium at various stages of the 
menstrual cycle The findings from this mate 
rial were compared with the histological 
changes of the endometria of spayed mice 
which had been injected with extracts of estnn 
and oirpus luteum and with a combination 
of the two From these comparisons it was 
possible to gam an idea of the histological 
appearances which the various hormones 
produced 

Sections from 28 cases of Sw iss cheese hyper 
plasia were studied in the light of these com 
pansons and were found to be similar in many 
respects to the normal endometrium of the 
sixth to fourteenth day and to the experi 
mental endometna produced by the injections 
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Fig 7 Photomicrograph of section from uterus of 
mouse E 4 This animal had been previously spayed It 
was injected subcutaneously with i cubic centimeter of 
corpus luteum extract daily for 3 days and was killed on 
fftii day Note the low columnar epithelium and absence 
of mitoses Smears and sections of the vagina from this 
ammal instated that it was m d estrual stage X 260 
Fig 8 Photomicrograph of section from uterus of 
mouse CL? This animal had been previous]> spayed It 
was injected subcutaneously with t cubic centimeter of 
corpus luteum e tract daily for 3 days and nas killed 00 


the fifth day Note the low columnar epithelium and the 
absence of mitoses Smears and sections of the vagina 
from this animal indicated that it was m the di*estrua] 
stage X s6o 

Fig 9 PhotoTmciograph of section from uterus of mouse 
P a This animal had been previously spaved It was in 
jected subcutaneously with o 35 cubic centimeter of extract 
of human placenta daily for 3 days and was killed on the 
fifth day Note the high pseudostratified epithelium Two 
mitoses are shown m the epithelium There was moderate 
cedema of the stroma X 260 


of estrm Two typical cases of Swiss cheese 
hyperplasia from which both the uten and 
ovaries were available for study were ob 
serv ed in the clinic In each of these cases a 
follicular c>st was present Fluid from these 
cjsts was injected into spayed mice and rats 
and the endometna from these animals were 
compared with that from the human uten 

A ormal human endometrium It is unneces 
sarj to describe the human endometrium in 
detail but we wish to call attention to those 
points which we consider significant as re 
gards this studj 

On the sixth da> the glands are round con 
taming little or no secretion (Fig r) The cells 
are high columnar mitoses are frequentl> ob 
served and there is a piling up of the surface 
epithelium with a resultant pceudostratifica 
tion The stroma cells are small and there is 
<;ome ccdema On the thirteenth daj (Fig ) 
the glands are larger and the changes are 
more exaggerated This represents the height 
of the estnn phase 


From the fourteenth to the twenty eighth 
day is the phase during which both the corpus 
luteum and the estnn hormones are active 
On the sixteenth day the stroma cells are a 
little larger mitoses cannot be found and the 
gland cells are becoming more regular with a 
tendency to be low columnar rather than high 
columnar m shape The nuclei are more cen 
trally located On the twenty second and the 
twenty third days the stroma is mpre com 
pact the gland epithelium is low columnar 
and the cells are regular and do not show 
mitoses (Figs 3 and 4) 

On the twenty ninth day (Fig 5) there is 
more cedema in the stroma there is a tend 
ency of the cell borders to lose their sharp 
contour on the side adjacent to the lumen 
and to fade out into a mass of secretion 
We wish to stress in the study of the hu 
man endometrium the transition from the 
pseudostratified actively growing highcolum 
nar epithelium of the estnn phase to the low 
columnar, moderately regular and quiescent 
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epithelium of the combined corpus luteum m mind that it is impossible to remove all 
ind estrm phase traces of estrm from corpus luteum attracts 

\Touse endometrium Spa>ed adult mice As a result o£ this presence of estrm all mice 
lere used These were injected with \ar>ing injected with extracts of corpus luteum shotted 
imounts of extracts of placenta and corpus a mixed effect of the two hormones the pic 
uteum separately and in combination These ture varied according to the predominance of 
ixtracts were prepared b> the method de one or the other hormone The character of 
icnbed b> Corner and Allen this predominance was determined by the 

Ejects produced by extract of placenta The presence or absence of typical estrual changes 
nice which received the placental extract uni in the vagina In cases m which there was a 
ormlj showed an enlargement of the cavity distinct alteration of the histological char 
)f the uterus (Figs 9 and 10) The gland cells acter of the uterus and no estrual changes in 
vere actively growing pseudostratified and the vagina a predominance of the corpus 
ihowed numerous mitoses The stroma cells luteum hormone was assumed On the other 
vere slightly enlarged There was an occa hand in cases in which estrual chanoCS oc 
>ionaI mitosis m the stroma and a moderate curred in the vagina a predominance of the 
imount of cedema The intensity of these estnn hormone w as assumed 
:hanges varied according to the amount and In most of our experiments with corpus 
Dotency of the extract luteum hormone there was no evidence of 

Ejects produced b\ extract of corpus luteum estnis One lot of the extract produced es 

[n interpreting the changes found following trus m a few spayed mice when given m large 

njections of corpus luteum one should bear doses and here a typical mixed effect was 
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Fig 13 Photomicrograph of section from endometnum 
of a case of hyperplasia Gyn No 414 X 23s 
Fig 14 Photomicrograph of section from endometnum 
of a case of hyperplasia No 484 X 235 
Fg IS Photoimcrograph of section from eadometnum 


of a case of hyperplasia There nas a small ovarian cyst m 
one ovary m this case which was aspirated at operation and 
thefluidinjectedintospayedrats (SeeFigures ifiand 18 ) 
Gyn No 1569 B X 235 


present In all the other experiments the 
uterine epithelium was of a low columnar 
type there was usually some evidence of se 
cretion no mitoses were observed the stroma 
was compact and there was marked enlarge 
ment of the stroma cells This typical picture 
IS shown m Figures 7 and 8 These mice had 
been spayed and were subsequently injected 
with an extract of corpus luteum They did not 
show any evidence of estrus 
The mice which came into estrus following 
the injection of extract of corpus luteum 
showed reactions similar to those which re 
cened a mixture of the two hormones 
Effects produced by mtxUtres of estrtn and 
corpus luteum extracts A few spayed mice 
were injected with combinations of these two 
extracts The estrm effects predominated in 
these animals Here the uterine epithelium 
was pseudostratified mitoses occurred but 
were less frequent than when estnn was used 
alone in the same amounts The stroma cells 
were large but there was more oedema than m 
animals which had recened extracts of corpus 
luteum alone A typical experiment is illus 
trated m Figure ii This mouse receiaed o 75 
cubic centimeter of placental extract and i 5 
cubic centimeters of corpus luteum extract for 
j days and w as killed on the fifth day Figure 


12 is a photomicrograph from another mouse 
which had been given exactly similar treat 
ment Here however while both reactions 
are evident there is a slightly greater evidence 
of the corpus luteum effect but the presence 
of the estnn hormone is obvious In the left 
hand comer a mitosis is seen and there is 
pseudostratification but the epithelial cells 
are straighter more discrete and show more 
secretion than do those shown m Figure ii 
The stroma cells are also somewhat larger 
The great \anety of combinations which 
it is possible to obtain each with a resultant 
specific effect indicates very clearly the indi 
Mdual characteristics of the two extracts 
There is however some evidence of a differ 
ence m the susceptibility of individual am 
mats as is indicated by these two experiments 
Observation on cases of hy pcrplasta Tw entj 
eight cases of typical hyperplasia of the Swiss 
cheese type have been studied These cases 
presented the typical clinical syndrome of 
bleeding either continuously or at irregular 
intervals without apparent cause and came 
to the clinic for treatment The histological 
material obtained by curettage was examined 
and the following changes were noted (Figs 
6 13 14 and 15) The glands w ere irregularly 
dilated and there was under low power exam 
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ination a marked Sttiss cheese appearance 
(Fig 6) We do not consider this hotvever as 
the most significant feature The study of the 
gland cells and the stroma under high magni 
hcation re\ ealed the changes described below 
The gland cells nere actively growing and 
heaped together in one or more layers in a 
pseudostratified fashion Numerous mitoses 
n ere found The stroma cells w ere fairly small 
and there was a great deal of oedema We have 
found this picture fairly constant throughout 
all sections of this type of h> perplasia In no 
instance of Swiss cheese hj perplasia was any 
thing Seen which was similar to a well marked 
premenstrual change We have seen a few 
cases of uterine bleeding in which the picture 
w as entirelj different from that described and 
m which the predominance of corpus luteum 
hormone was suggested by the appearance of 
the endometrium The number of these cases 
however has been entirely too small to war 
rant an> conclusions being drawn at the pres 
ent time 

Injections of cyst fluid Two cases of Swiss 
cheese hj perplasia w ere observ ed at operation 
in which no corpora lutea were found m either 
o\ ar) and in w hich a follicle c> st w as present 
in both cases The fluid from these cysts wras 
aspirated and injected into mice and rats 


Spayed female rats were given 3 cubic centi 
meters daily for 3 days and were killed on the 
fifth day Spayed female mice were treated in 
like manner except the dose was 14 cubic 
centimeter daily In these animals a typical 
estrus reaction was observed both in the va 
gma (Fig 16) and the uterus (Fig 18) Simi 
lar changes were observed m sections of the 
human uterus from these patients (Fig 15) 
These changes were pseudostratification mi 
loses moderately small stroma cells and 
oedema 

DEDUCTIONS 

Fundamentally this work is an expen 
mental analysis of the combined effects of the 
estnn and corpus luteum hormones m the 
interpretation of normal and pathological 
changes of the human endometrium We sug 
gest the abolition of the old terminology of 
postmenstrual and premenstrual m favor of 
estnn phase and estnn corpus luteum phase 

It is not within the province of this paper 
to discuss the relationships between the o\ ary 
and the hypophy sis or betw een the hypophysis 
and the actual menstrual bleeding We have 
been solely concerned with the changes pre 
ceding menstruation and m so far as the mate 
rial presented m this paper is concerned w'e 
have considered it simply as the turning point 
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of the cycle The result- of the study indicate 
that Swiss cheese hyperplasia is due to an 
excess of estrm acting on the endometrium 
We are unable to state whether this is a real 
excess or only an apparent excess due to a 
failure of the corpus luteum The results point 
the w ay to further studies in the etiology of 
this interesting disease 

In Sw iss cheese hyperplasias bleeding takes 
place w ithout the formation of corpus luteum 
and this ib a clinical fact which supports the 
work of those who maintain that menstrual 
bleeding can occur without ovulation This 
bleeding however is abnormal and is not 
analogous to the regular monthly bleeding 
The failure to ovulate is probably an iropor 
tant factor in the disease and closely connected 
with the hypophyseal function At the pres 
ent stage of our knowledge it seems possible 
that extracts of corpus luteum might have a 
bentfiaal effect on the disease provided of 
course a potent extract could be obtained 

CONCI USIONS 

1 The estrm hormone produces a definite 
and characteristic reaction on the endome 
tnum 

•» The corpus luteum hormone produces a 
definite and charactensUc reaction on the 
endometrium 


3 It IS possible m cases in which mixed 
effect are obtained to determine by means of 
histological sections which is predominant 

4 The histological appearances of the en 
dometnum obtained from cases of Swiss cheese 
hyperplasia art very similar to those found in 
anunals which have been injected with ex 
tracts of placenta 

5 Material obtained from the follicle cysts 
of human cases of hyperplasia, when injected 
into mice and rats produced estrus Tht 
changes m the uterus of each case were simi 
Ur in many respects to those found in the 
uterus of the experimental animals receiving 
the fluid from that case 
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CLINICAL SURGERY 


FROM TnE LAllEY CLIMC 


THE SURGICAL MANAGEMENT OF INTR\THORACIC GOITER 

FR\NK II L\HF^ M D F\CS Boston 


T he classification of intrathoracic goiters 
should be quite simple Thej are readily 
divided into completelj intrathoracic and 
incompletelj intrathoracic goiters In the com 
pletelj intrathoracic type the greatest diameter 
of the goiter is below the top of the sternum and 
m the incompletelj intrathoracic ones the point 
of greatest diameter is above the level of the 
sternal notch 

In our experience most intrathoracic goiters are 
adenomata and most completelj intrathoracic 
goiters are discrete adenomata or adenomata 
which have become centrallj liquefied and 
changed into a cv st 

The probable explanation of ho v adenomata 
of the thjroid become intrathoracic is this a 
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small adenoma originating m the lower pole of 
either lobe of the thjroid graduallj enlarges m 
that position As the tumor grows the upward 
and downward motion of the thjroid when the 
patient sw allow s has a tendency to spread a course 
for the enlarging growth downward below the 
clavicle since the growth is unopposed bj anj 
structures to dow n\\ ard descent but is compre«scd 
on the antenoT surface by the pressure of the 
overlying muscles— the gternohjoid sternothj 
roid omohjoid and sternocleidomastoid After 
the adenoma has molded a pathwaj for itself into 
the superior mediastinum the remainder of the 
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Stretched over the intrathoracic adenoma and that the 
adenoma is fixed in its po ition b> being lodged against 
Ibc upper thoracic cage 

process of developing a completely intrathoracic 
goiter IS merely the increase in diameter of the 
adenoma At first the low located moderate 
sized adenoma of the lo\ser pole of the th>roid 
may be \oIuntariIy e^ctruded from the mediasti 
num b> the patient by swallowing vigorousK 
eventual!) however the adenoma becomes so 
great in diameter that it can no longer pass 
through the thoracic aperture so that the adenoma 
is a completely intrathoracic goiter 
Once the discrete adenoma has become com 
pletely intrathoracic the depth it ma> attain m 
the thorax depends largelj upon the increase m 
transverse diameter of the adenoma since the 
tapering walls of the upper chest permit growth 
expansion of the tumor onh b> descent to lower 
lexels in the thorax Sometimes the lowermost 
point of the grow th ma> be below the level of the 
aortic arch Diagram i illustrates this point 



Fig 4 I«ft This d agrammatjc illustration shows the 
narrowing of the intrathoracic trachea by pressure from an 
intrathoracic adenoma and how a plug of mucus can 
readily obstruct breathin by lodgin in this narrowed 
portion 

Fig 5 Showing diagrammatically the rotation of the 
larynx which not nfrequeotly occurs with marled lateral 
deviation from the pressure of an intrathoracic goiter 
Note that the notch of the thyroid cartilage no longer 
presents ante lorly but is rotated into a lateral position 

The most typically complete intrathoracic goi 
ters are the discrete adenomata Not infrequently 
the multiple adenomatous goiter of the endemic 
type sends prolongations deeply into the medias 
tinum by a process of grow th prolongation of the 
lower poles or one of its lower poles pushes down 
ward m the direction in w hich there is no muscular 
resistance 

In multiple adenomatous goiter the matter of 
growth direction seems to be haphazard and with 
out reason In one case the multiple adenomatous 
enlargement of the thjroid is almost entirely in 
an anterior direction thus causing attenuation of 
the o\ erlj mg preth j roid muscles by pressure and 
producing the anterior bulging goiter which pre 
sents Itself prommentl) and mtenorl) on the 
neck In another case the enlargement will be 
upward in the direction of one or both superior 
thvroid poles so that there will be little anterior 
bulging but there will be an upward spread of the 
goitrous enlargement beneath the sternomastoid 
and between the muscle planes in the neck In 
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another case there will be prolongation^ of adeno 
matous thyroid tissue springing from the poste 
nor aspect of one or both thyroid lobes to msinu 
ate themsehes behind the trachea between that 
structure and the cesophagus and completely to 
encircle the trachea An example of this type is 
shown m Figure 2 In the same manner projec 
tions of adenomatous thyroid tissue not infre 
quentlj start from one or both mfenor thyroid 

^ *7 ^ 
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poles and extend moderatel} or deeply into the 
thoraac cavity 

The symptoms produced b> an intrathoracic 
goiter are for the most part the results of pressure 
of the goiter upon the trachea so that that struc 
tore IS distorted and narrowed and breathing is 
interfered with Since the onset of obstruction is 
verj gradual at first patients frequentl> notice 
no difficulty in breathing even though there is 
enough tracheal narrowing to produce a type of 
brea^img which is sufficientlj definite to make it 
audible to the examiner and the patient s friends 

Several patients w ith intrathoracic goiters ha\ e 
complained that sleeping with one side of the 
head on the pillow produces difficulty in breath 
ing while sleeping with the opposite side of the 
head on the pillow does not produce difficultj m 
breathing The medianical explanation of this 
phenomenon is shown in the diagrammatic iHus 
tration Figure 3 m which it ma> be seen that 
the trachea becomes stretched over an intratbo 
raac adenoma so that the angulation of the neck 
laterally increases the tension of the trachea 



Fig 9 A completely intrathoracic goiter on the right 
with an S trachea as result of counter pressure from an 
e trathoracic goiter on the left 

against the intrathoracic adenoma which is fixed 
by the chest wall with resulting narrotvmg of the 
trachea 

We have seen a few patients v-ith completely 
intrathoracic goiters who ha\e given a history of 
several experiences with threatened suffocation 
occurring while asleep at night and we have seen 
one such case occurring m a patient who was 
deeply narcotized by tbe pre operaliv e employ 
ment of large and repeated doses of morphia 
After having gone to sleep these patients have 
been awakened at night by choking amounting 
to almost complete si^ocation The wife or hus 
band who has observed the course of this terrify 
mg ordeal describe the patient as lyanolic 
struggling violently for breath finally succeeding 
m getting some air through into the lungs when 
the color clears and the attack subsides In 2 


Fi" 10 A very deep intrathoracic goiter flatten ng and 
widening the trachea from before backward Note the 
depth of the intrathoracic mass as relates to the level of 
tbe arch of tbe ao ta 1 Tbe mass produced marked 
dilatation of the superficial chest veins marked cedema of 
the face and difficulty m breathing on bending o er due 
no doubt to an increase m the anterior pressure on the 
trachea just as lateral bending interferes with breathing 
ID the intrathoracic goiters laterally located 

the night while patient is in the reclining posi 
tion this plug or string of mucus becomes lodged 
at the narrowed point m the trachea and produces 
complete tracheal obstruction the patient awak 
ens and as a result of his violent struggles to 
regain his breath m forcmg air either mto or out 
of his lungs expels the plug of mucus and the 
attack of suffocation is over A history there 


cases this history has been repeated through sev 
eral attacks but did not recur after removal of 
the intrathoracic goiter In the narcotized patient 
the condition was relieved by the immediate in 
cision with no anassthetic of a large mtraUioraac 
cyst when breathing promptly returned and the 
patient recovered 

The most probable explanation is that dunng 
sleep there is an accumulation of mucus in the 
trachea below the point where the trachea is nar 
lowedby lhemtrathoracicgoiter(Fig 4) Dunng 


fore of such attacks should cause one to mv esti 
gate the superior mediastmum carefully by \ ray 
for a possible intrathoracic goiter 
Another diagnostic feature of intrathoracic goi 
ter IS rotation of the trachea Marked lateral 
deviation of the trachea which occurs with inlra 
thoracic goiter not infrequently causes a slight 
twisting or rotation of the trachea which is so 
imparted to the thyroid cartilage that the notch 
of the thyroid cartilage is rotated or dislocated 
laterally so that it is no longer in the median line 
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When a !me is drawn from the middle of the 
chin to the middle of the sternal notch and the 
notch in the tb> rotd cartilage does not faU in this 
line but IS well outside of it to one side or the 
other (Fig 5) and when bj palpation the wings 
of the thvroid cartilage are not asymmctncall> 
de\ eloped one should be suspicious that the de 
Mation or rotation is the result of deviation of 
the trachea from the pressure of an intrathoracic 
goiter and an \. ra> investigation of the supenor 
mediastinum should be made In the cases in 
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which there is definite rotation of the trachea a 
considerable portion of the intrathoracic goiter 
will project upward in the neck, above the sternal 
notch and produce marked deviation and distor 
Uon of the part of the trachea betw een the sternal 
notch and the thjroid cartilage 

The final diagnosis of intrathoracic goiter rests 
upon the demonstration of an "V ray shadow 
V ithin the thorax and more particularly upon the 
position of the trachea in relation to this shadow 
In most instances intrathoracic goiters are so lo 
cated to one side of the trachea that the structure 
tends to be laterally dislocated producing the 
typical intrathoracic shadow with the trachea 
curving around the portion of the goiter against 
which the trachea rests (Figs 6-9) 

Occasionally one sees a prolongation of a mul 
tiple adenomatous goiter directly downward be 
hind the sternum m the middle line so that the 
trachea is not dislocated but is flattened from 
before backward as shown m Figure 10 
Dilatation of the superficial thoracic veins over 
the upper chest wall is common m intrathoracic 
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Fig J4 Showing ho^\ the goiter m y be turned forward 
after the ligation of the super or th>roid vessels thus ex 
posing the g eat vessels and the natural hne of approach 
along the sheath of these vessels in which place the finger 
can readily be inse ted into the mediastinum 

goiter and is due most probably to the fact that 
the intrathoracic extension presses upon and ob 
structs one or both internal jugular veins thus 
causing compensatory dilatation of the superficial 
venous system (Pigs n and 12) 

Dullness over the upper thorax may often be 
demonstrated in mtrathoracic goiter but when 
present the mtrathoracic tumor is so definite that 
It can readily be demonstrated by the \ ray 
We believe that m a great majority of cases 
intralhoracic goner could be prevented Every 
patient who has a low lying adenoma of the thy 
roid which has a tendency to descend into the 
thorax should hav e the grow th remov ed before it 
becomes intrathoracic In every patient in whom 
the inferior limit of either pole of the thyroid can 
not be palpated as it extends below the clavicle 
and is therefore not demonstrable the goiter 
should he considered as becoming mtrathoracic 



Fig IS Showong how as the fin er is inserted dov n 
ward toward the mediastinum olon the great vessels it 
can be hooked up to catch the middle thyroid veins as 
they pass from the internal jugular into the upper part of 
the mtrathoracic goiter These should be cut and ligated 
at tins point to prevent tearing of the veins in delivery of 
Ih massandcon equent prolusc venous bleeding 

and that lobe of the thyroid should be removed 
All patients who have multiple adenomatous goi 
lers which are at all low m location should be 
examined once every y ear or once ev er\ tw 0 y ears 
to be certain that the low adenomatous portion 
of the thyToid is not becoming mtrathoracii. 

The removal of intrathoracic goiters can be 
very simple or quite difficult A valuable techni 
cal contnbution to the removal of mtrathoracic 
goiters IS that suggested by Dr J deB Pember 
ton of Rochester Minnesota and consists of the 
hgation and severing of the superior thyroid ar 
tcry and vein as a first step in the removal of 
the intrathoracic mass (Fig 13) All the blood 
supply of an mtrathoracic goiter fortunately de 
scends from above downward with the descent 
of the goiter — the superior and inferior thyToid 
arteries and the superior middle and inferior 
thyroid veins Ligation and severing the superior 
vascular thyroid pole permits mobilization of the 
upper portion of the tumor so that its pole may 
be turned forward thus exposing the back wall 
of the thyroid and the point where the great 
vessels are m contact with it (Fig 14) 

One of the most important technical points re 
garding the removal of an mtrathoracic goiter is 
that It should if possible be removed intact 
since fragments left behind will be without blood 
suppiv become necrotic and so predispose to in 
fection and mediastmitis Attempts to pull m 
trathoracic goiters out of the mediastinum by 
traction from above will usualK be unsuccess 
fill because they are large m proportion to the 
thoracic aperture they must pass through and 
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because thej are held iq place within the medias 
imum by a certain amount of negatne pressure 
\ttempts to pull the tumor out from abo\e by 
grasping it ith double hooks usually result m the 
double hooks pulling out the tumor becoming 
torn and a dangerous amount of bleeding brought 
about 

The most certain way of delivering an intra 
thoracic goiter is to insert a finger into the medi 
astinum sweep the finger about the tumor m 
order to free it from the condensed layer of con 
nectue tissue which surrounds it and to pry the 
growth out b> pressure from below upward 

After the superior thyroid pole has been ligated 
and cut and the upper pole of the tumor has been 
turned fonvard a slight amount of traction up 
%ard brings into view the middle thyroid vein or 
\eins running from the internal jugular to the 
tumor (Fig 15) With these veins ligated and 
cut the finger may then readily be passed down 
into the mediastinum It is much easier and much 
safer in cases of intrathoracic goiter to pass the 
finder into the mediastinum from the rear than 
along the front of the tumor below the level of 
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the middle thyroid veins there are no veins on 
the postenor aspect of the tumor to be tom ofi 
and there is always a distinct line of cleavage 
along which the finger may be passed between 
the tumor and the internal jugular vein and the 
common carotid artery in their sheaths (Fig 15) 
This IS an extremely important point in the 
technical management of intrathoracic goiters 
With the finger in the mediastinum as shown 
ID Figure 16 the tumor may be separated from 
Its surrounding structures digitally and as long 
as the finger is maintained within the definite 
surrounding layer of condensed connective tissue 
about the tumor no injury will be done to the 
pleura and thoracic duct 
With the finger below the intrathoracic goiter 
the tumor may usually be gently popped out of 
the mediastinum Occasionally pressure on the 
bottom of the tumor apparently so widens its 
diameter (Fig 17) that it will not pass through 
the superior thoracic strait In such cases we 
have been successful in remov mg the intrathoracic 
tumor by grasping its top with two or three 
double hooks and by lifting gently upward upon 
the tumor at the same time that pressure is made 
from below with the finger in the mediastinum 
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Fj 18 lUustratin the plan of upward traction on the 
mtrathoracic goiter by zneana of double booVs at the same 
time that upward p easure ts made from below by the 
ntrathoracic finger overcoming thus the tendency of the 
tumor to wtdea and wc<^e at the thoracic aperture This 
we believe » a most important coatnbution to the plan 
of delivery of latrathomcic goiters Its employment will 
make possible debt ery of mtrathoracic goiters srhich would 
otherwise require spl ttmg of the sternum 

(Fig 18) The Iractiort from above overcomes 
the tendenc) of the tumor to widen jtself and 
wedge in the thorax from pressure from below 
Pressure from below and traction from above 
must be gentle and gradual if one wishes to be 
successful in the dehverj of laige intrathoraac 
goiters 

This IS a most valuable maneuver in the sue 
ccssful removal of large mtrathoracic goiters It 
has made possible m our experience the dehver> 
of some mtrathoracic adenomata that would 
otherwise necessitate splitting of the sternum 
During the penod when the mtrathoracic mass 
IS being delivered from the thorax the patient 
will often not be able bj his own efforts to get 
sufficient air into the lungs because of the pres 
sure of the large tumor upon the trachea during 
Its gradual deli\er> through the thoracic strait 
In such cases if nitrous oxide gas is used as the 
an-csthetic our an:estheUsts have geaerall> sue 
ceeded m keeping the patients supplied with ox> 
gen b) using a Ughd) fitting face mask and b> 



of thyroid tissue tetnams behind over the region of the 
parathyroid and laoTiR^l nerve to protect these two struc 
tuies This shell of tissue can later be sutured together 
to restore the defect in the remnant of thyroid tissue 

pressing upon the gas filled bag If the degree of 
tracheal obstruction is considerable then before 
removal of the mtrathoracic mass a stiff walled 
intratracheal catheter should be passed between 
the cords into the trachea b> the larjngologist 
or anesthetist so that the danger of suffocation 
duting delivei> of the tumor is overcome 

In our experience m removing mtrathoracic 
goiters ligation of the inferior th>roid arterj has 
rarely been necessary since the artery is elongated 
by the gradual descent of the tumor This per 
mits the delivery of the tumor without danger to 
Its more or less pedicle like inferior blood supply 
and the removal of the adenoma by preserving 
Its postenor shell of thyroid tissue together with 
Its blood supply (Fig 19) as we described in 
Annals of Surgery * provndes a plan which insures 
preservation of the lower parathyroid and recur 
rent laryngeal nerve on that side 

As soon as the mtrathoracic mass is dehv ered 
a targe warm moist strip is packed into the cav 
U> in the mediasunura from which the goiter has 

Am tiod f m ing disc f d nviu { tfc ifiyr d An 
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been delivered and the strip is allowed to remain 
there until the blood supply of the delivered goiter 
has been ligated and the goiter has been removed 
T he pack is then remov ed long bladed retractors 
are inserted and w ith good exposure the cavity 
IS carefullj inspected with a good light so that 
an) oozing veins may be seen snapped and 
ligated It IS quite important to control an> 
oozing veins since the accumulation of a haima 
toma within the mediastinum predisposes to m 
fection and mediastmitis ^\lth the cavit> dry 
and well exposed as it is on each mspiratorv 
movement a large dry strip is lightly packed 
into the cavity until it is completely filled This 
step of the operation is a very necessary one in 
our opinion It controls any overlooked ooamg 
into the cavity and produces protective walling 
of! granulations within the mediastinum a meas 
ure which has m our opinion saved more than 
one of our patients operated upon for intratho 
racic goiter when secondary accumulation of in 
(ecied serum has occurred in the mediastinal 
cavity late after removal of the dram 
We wish particularly to warn against this last 
mentioned complication Several times in the 
past V e have removed the intrathoracic pack on 


the fourth or fifth day replaced it with a piece 
of rubber dam for s to 6 days and then removed 
the rubber dam on the tenth to twelfth postopera 
tive day Later the uncollapscd mediastinal cav 
ity has filled up with serum and become distended 
to such an extent that when the mediastinal cav 
ity was reopened the fluid within it squirted out 
for a considerable height showing the degree of 
tension it was under It is here that the protec 
tive mediastinal granulations produced by the 
gauze pack undoubtedly saved these patients 
lives This experience demonstrates to our minds 
how necessary it is to pack the mediastinal cav ity 
and how necessary it is to keep it open with 
gauze or cigarette drams for between 2 and 3 
weeks until they have completely collapsed and 
filled up from the bottom so that serum cannot 
reaccumulate in them 

SUMMARY AND CONCLUSIONS 

Patients with low lying adenomata of the thy 
loid should be kept under veailv observation 
Should the adenomata show downward progress 
they should be removed Technical methods for 
the removal of intrathoracic goiters and the care 
of the resulting mediastinal cavity are suggested 
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T he knee joint is endowed with free motion 
which IS obtained b> \irtue of the incon 
gruence 01 its articular surfaces This asset 
becomes an obstacle to fusing the knee To obtain 
bon> approvimation \anous methods have been 
dev ised The methods of Hibbs and of Gallowa> , 
with various modifications are most widelv em 
plo>ed In each there is painstaking removal of 
the articular surfaces with or without bridging 
grafts 

In June 1929 Roeren described a nei and roost 
ingenious principle for obtaining bon> ank>!o is 
of a knee or ankle joint which in his hands re 
quired onlv 4 to s minutes as U did not require 
resection of the articular surfaces Expressed in 
Its nearest English equivalent he termed it rota 
tion stiffening It consisted of producing a c>l 
mderof bone half of which would be derived from 
each articular surface and rotating the two seg 
ments 90 degrees The erstwhile joint space of 
the knee for example now became v erticil instead 
of horizontal The joint was bridged b> two 
masMve bone grafts like the tumblers in a lock 
to use an inadequate comparison (Figs 456) 
This cjlmder is produced b> Roeren with the 
aid of a large circular chisel consisting of two 
halves held m a sleeve Bet\ een the two is a flat 
bar V hich does not project bev ond the end of the 
chisel and which serves onlj to rotate the frag 
ments tn stlu The chi'sel is driven into bone if 
possible IS far as the posterior capsule and then 
rotated go degrees after which the tool is with 
drawn in parts 

Several difficulties arc encountered m perform 
ing this operition in the knee of the cadaver The 
first difhcultj constitutes the major drawback to 
this technique There is verv real danger of cut 
ting through the posterior capsule into the pop 
Iiteal vessels and nerves with the unguarded 
chisel I he operator in an excess of justifiable 
caution will remove too short a cjlinder in his 
wi h not to drive his chisel too deepl> and make 
the resultant fusion dubious The two condjies 
j) irticularlv the lateral project consideraWj more 
j>( leriorh than the curving plant of the femur 
1 \en though the lower arc of the chisel mav be 
still engaged in bone the upper arc of the cutting 
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edge ma> be alread> m contact with the popliteal 
structures the injur> of which is irreparable or 
the lower arc maj have penetrated the tibial 
cortex The latter is as unfortunate since the v ital 
structures he close to the posterior aspect of the 
tibia 

Secondl>, it is not easy to drive a circular chisel 
as large as required for an adult through tibial and 
femoral condyles and to produce the mechanically 
perfect cy hnder of bone necessary for ea'ce of rota 
lion of the fragments and accurate coaptation 
after rotation Inspection of the depth to which 
the cutting edge has penetrated is. desirable but 
necessitates withdrawal of the chisel in parts and 
this IS a difficult procedure without fracturing the 
grafts off short 

The third difficulty arises from the fact that the 
fragments are rotated tn situ with the crucial 
ligaments still intact It is found as Roeren 
observes that there is a tendency for the segments 
of the cylinder to rotate These powerful fibrous 
cords tend to bring the fragments back into 
original alignment and may nullify the procedure 

An attempt has been made to overcome these 
objections m technique since the principle Roeren 
employed in fusion appeared logical and desirable 
A means v as sought to cut with ease a smooth 
cv hnder and most important of all an instrument 
was designed which was equipped with a foji 
proof guard against cutting into the danger zone 
of the knee The instrument is show n in I igures 
r 2 and 3 which are self explanatory The cut 
ting tool is a rotating cylindrical cup of thin cruci 
ble steel r>f inch in diameter The handle of this 
instrument contains a well into which fits accu 
ratelv a cylindrical post Xmch in diameter This 
post bears a thin malleable transverse plate of 
monel metal which can be curved at the opera 
tion o as to slip between the articular surfaces 
and rest against the posterior crucial ligament 
after severance of the anterior crucial ligament 
Of major import is the fact that the post is of such 
length compared to the well that it projects H 
inch beyond the cutting teeth of the circular saw 
Thus when the tool has been sunk maximallv 
there will still be sufficient clearance to insure 
safelv, the saw not being able to approach the 
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capsule because of the projecting plate of the post 
The necessary margin of safety was determine by 
measurements of the knee joints of twelve male 
and twelve female cadavers of different sizes 
Necessary protrusion of the post beyond the cut 
ting edge for an adult knee was surprisingly uni 
form \\ ith the post resting against the posterior 
crucial ligament H inch protrusion was found to 
meet the requirement (Fig i) The saw cut 
rapidly and smoothly with a hand brace and bit 
after it had been slipped o\ er the post The post 
hxed in the joint space permitted the saw to be 
started easily and prevented it from jumping 
about A motor driven tool was not tried as so 
large a circular saw w ould not appear to be easily 
controllable at high speed 
To free the semicylmdrical grafts at their poste 
nor ends after withdrawal of the circular saw a 
stout but thin chisel was curved to the arc of the 
saw blade This was inserted into the cut and by 
leverage the grafts were broken loose at their pos 
tenor end To avoid spontaneous re rotation of 
the grafts the soft tissues attached to them were 
carefully divided with a curved scissors The 



grafts fitted in pretty fashion inasmuch as they 
were accurately cut segments of a cylinder 

The steps of the operation employ mg this tech 
luque are as follows 

X A shallow U shaped skin incision is made 
and skin towels are applied The curved incision 
IS earned directly down to the joint the lowest 
portion of the incision paralleling the crest of the 
tibia The patella and severed ligamenium pa 
tell® and capsule are reflected m the flap 

2 The anterior edge of the tibia is exposed for 
I inch by subperiosteal stripping 

3 The knee joint is placed in any desired 
amount of flexion 

4 The anterior crucial ligament is dmded with 
a scissors 

5 The malleable w mgs of the post are inserted 

into the joint cleft bending the wings of monel 
metal with two pliers if necessary The post is 
drived in with a mallet until it is seen to rest 
against the intact posterior crucial ligament An 
assistant forces the Ubia against the femur in the 
desired amount of knee flexion A sand bag he 
hind the knee permits the heel to rest on the table 
(Fig 4) . , 11 

6 The cutting tool is slid on so that the weu 
engages the projecting post The cylinder of bone 
IS Sien easily cut It is unwise to try to rotate the 
brace handle round and round Instead the hand 
on the brace should travel 90 degrees up and back 
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Fig 4 Sai removed Post remains nsitu Craftsstill 
attached posteriorly preparatory to removal with curved 
chisel Patella visible m superiorl> retracted flap 


Fig s removed lying at right infenorlj 

Fig 6 Grafts replaced rotated into vertical position 
preparatory to closure of capsule and stin 


1 e from twelve to three o clock back to twelve 
etc lite saw may be sunk to the matimum It is 
then rapidly withdrawn b> rotation The depth 
of the hole is inspected and if desired may be 
safely deepened a trifle by dnvmg the post m 
deeper The post is then also w ithdrawm 

7 The semicvlindncal chisel is now inserted 
deeply into each half of the circular cut and the 
posterior ends ate fractured free Slight increase 
of knee flexion if possible will be of some assist 
ance in this step 

8 With a curved scissors the soft tissueattach 
menls are divided to the postenor ends of the 
grafts 

g The two grafts are removed and replaced so 
that the erstwhile joint space now runs tip and 
down The anterior edges of the grafts are tapped 
to drive them in fuU> (Fig 6) 

10 The tourniquet IS removed and the ante 
nor capsule and skin are approximated m layers 

11 A long leg plaster cast is applied with 
minimum padding If desired the cartilage of the 
contiguous articular surfaces of the lateral con 
(Iv lea which are m contact may be removed with a 
few blows of the straight chisel without increasing 
materially the opera ti\ e time 

Since Uie patella i> usually too high to bridge 
llie knee joint, there is not much gamed by de 


nuding Its articulation of cartilage unless it is 
felt that persistent movement of it by muscle con 
tractions may produce pam even if the tibio 
femoral articulation is fused In that case its 
cartilage and the adjacent femoral cartilage had 
best be removed 

fevtures of the operatiov 

1 The operation is done with ease and speed 
It can be easily completed iti lo or 1 2 minutes 

2 The bone grafts are massive and in accu 
rate contact with cancellous bone of femur and 
tibia over a very large area not only above and 
below but behind the grafts The conditions for 
early osseous union are most favorable 

3 The operation necessitates minimal manipu 
lation and shock in aged patients 

4 There is no shortening except for that re 
suiting from the amount of flexion at the knee 
Since the cy Iinder is massiv e and of course fits the 
corresponding hole exactly many degree of flexion 
mwhichithas been excised any position of flexion 
or extension may be used The contours of the 
knee are not disturbed 

5 The lateral ligaments are left intact Con 
sequcntly lateral alignment and stability are as 
sured during the 8 to 12 weeks period of plaster 
fixation A long leg cast is quite sufficient to con 
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trol the degree of flexion The hip spica so inno> 
ing to adults and potentially dangerous to the 
aged IS dispensed iMth 

6 If an arthroplast) maj be considered later 
in life the least damage has been performed 

INDICVTIONS FOR THE OPERA.TtOV 

I Arthritic knees unrelieved b\ conservative 
treatment in patients who have been leiegated to 
joint fusion to relieve pain 

3 Sviiovial tuberculosis wherein no gross 
destruction of the femur or tibia is apparent The 
placing of free grafts m the presence of gross 
osseous tuberculosis while possible is certainlv 
not w ise 

3 Paralj tic knees in adults 

4 Paraljtic knees m children wherein the 
ray plate demonstrates that there is sufficient 
breadth of the ttbial epiphysis to permit the era 
Sion of a sufTciently large cylinder without in 
juring the epiphyseal line Roeren emphasizes 
this feature particularlv 

CONTRA INDICVTIONS 

I Deformity of the knee v hich requires ex 
cision of bone to obtain a position suitable for 
fusion The rotation arthrodesis can however be 
combined ith a v edge resection 

Pathology which would preclude the use of 
bone grafting 


3 Knees m children which would fall afoul of 
the remarks m 4 under Indications 
Roeren has applied the rotation arthrodesis to 
the ankle also It would appear that in the wnst 
and sacro ihac joints the operation would also be 
indicated The size of the cutting tool thelen th 
of the post and the shape and character of the 
tip of the post could be altered to fit the special 
situation Thus in the case of the sacro iliac 
joint the tip of the post would have to be pointed 
in order to permit the circular saw to be started 
The success of this principle m fusin" the knee 
has been demonstrated by Roeren 

The following abridged case report concerns a 
patient aged 59 \cars operated on with the 
modified technique outlined in this communica 
tion 
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90 degrees wjth but bttle force Motion so obtsined per 
sjsted to Februar> igj; when the knee again had become 
stiffincTtension hociofinfe tionweresoughtandtreated 
braces and casts weTe applied and physiotherapy was 
used but none afforded her relief from pam m Ticking 
Since 1921 the patient had been obliged to use both brace 
and crutches Consequently it eemed that knee fusion 
1 as indicated and the operation was performed December 
16 1929 by the technique described Fifteen minutes was 
required from in ision to completion of skin closure the 
operation being performed deliberately The patient s 
knee had long been m ertension and she desired fusion m 
this position Th po toperative course ivas uneventful 
Sutures were removed the tenth day The long leg piaster 
cast was worn for ji weeks Upon its removal fusion was 
solid clinicaliv and roentgenolocically (Fip j to ro) The 
knee was now painless patient could walk without pam 
Later course Opposite knee became painful patient is 
now being treated for arthritis of this member The right 
knee has remained painless and rigid since operation 


SUMSIAR'i 

A modification of the rotation arthrodesis is 
described as applied to the knee joint It is de 
signed to afford safety ease and accuraev of 
osseous alignment in the performance of a fusion 
the ingenious principle of which has been intro 
duced by Roeren 
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CARCINOMA or BOTH KIDNEYS 

Report of \ Cvst Wmi Review of the Literature ov Multiple Primary Malignant Tumors' 
HEVR\ L SANFORD BA MD FACS Cleveland Ohio 

FmthUl;)Se ItA] llptaiaidOI 


T he occurrence of carcinoma m both kidneys 
IS sufBcientK rare to make worth while a 
report of the following case and to attempt 
to determine if possible whether or not each 


growth was a primary tumor 
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r g Ri hi ladney— tranaUJonal cell carcinoma 

etcept for a small amount of kidney substance in ibe 
lower pole bj a lar^e tumo mass hich was soft in con 
sistency and of a yellowish gray appearance On section 
there was found marked softening and scattctcd areas of 
hsmorrha e and necrosis Microscopical sect on rexealed 
the presence of tumor cells arranged predominately m a 
papillarj formation In other areas the structure of the 
tumor resembled that found in the tight kidney 
Diagnosis transitional cell carcinomata of the left 
kidney 

With these findings it became of interest to 
attempt to determine Tvhether the two carcmo 
mata were independent primary growths or one 
a metastasis from the other On the subject of 
multiple primary malignant tumors the literature 
IS extensive but confusing as there are so nianj 
different classifications used Billroth m 1S89 
set forth three conditions which must be present 
to justify the diagnosis of multiple pnmar> 
malignanc) (i) that the tumors must differ 
hi 5 tologicall> (2) that the> must ha\e different 
points of origin and (3) that each must produce 
Its own t>pical metastasis These requirements 
are no longer accepted as necessary and Major 
slates that it is at present a well established 
fact that multiple primary malignancj ma> anse 
in anj of the following wa>s 
Multiple identical tumors 
m the same organ 
m the same sj stem of organs 
in various organs 
Different tvpes of tumors 
in the same s>stem of organs 
in various organs 



li^ 3 Left kidney — transitional cell carcinoma 

The multiple origin of carcinoma is also well 
proved and Wooley believes that these cases do 
not represent an extension of one original focus 
through a tissue or organ or s>stem but the 
independent development of new growths of like 
histological character at separate points and this 
presumably under the influence of a common 
stimulus He savs further that the analogy of 
multiple benign growths makes the theory of 
multiple malignant growths tenable without 
invoking metastases The greater rapidity of 
development of malignant growths and the 
relatively early death of those affected tends to 
make more marked the difference in size betiveen 
the first and subsequent primary growths and so 
leads to the assumption of metastasis Ewing 
believes that the rather common occurrence of 
two or more tumors in different or the same 
oigans of the same subject suggests nothing more 
than the accidental coincidence in several organs 
of the general biological factors in the genesis of 
tumors Reasoning along the same line Puhr 
concludes that multiplicity of tumors is common 
enough to indicate a definite tumor diathesis m 
certain patients V*c shall be able to under 
stand better the relation multiple primary ma 
lignant tumors of the kidney bear to the picture 
of multiple primary malignancies m general if 
we divide these cases arbitrarily into three 
classes 

I \fxtlt\ple primary malignant tumors in gen 
eral including the different forms of malignant 
tumors and the various organs and tissues in 
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which the> occur represent of course the largest 
class In these cases Orr employs the term 
multiple malignant neoplasms to sigmf> the 
occurrence of two or more essentiallj different 
pnmar\ malignant tumors in the same indmdual 
and multicentric tumors for those in which 
the same growth appears more or less simulta 
neousI> in seNeral places 

In a stud> of (he frequenc) of multiple malig 
nant neoplasms Orr found that o\er a penod of 
36 ^ea^s 7 207 autopsies showed 1 046 cases of 
malignant disease among which were 8 cases of 
multiple malignant tumors — less than 1 per cent 
He belie>es that there is no etiological relation 
ship bet\een such tumors and that the\ occur 
pureh as the result of coincidence The sixth 
decade of life furnished the greatest number of 
ca es 

Multiple pnmar\ carcinomata in \-anous 
organs are not uncommon Siebke has collected 
53 well established cases from the literature and 
adds 2 of his own ^one of these inxoUed both 
kidnex s Smce these cases most frequentlj occur 
in patients of adxanced age Siebke facliexes that 
thex are due to the lessened resistance of old age 
when an unusual opporlumtx for growth is pre- 
sented to nuclei of embrjonic tissue He has 
further noticed that the tax on bodx resistance is 
less from one focus of carcinoma with its metas 
ta es than from two pnmar) carcinomata These 
latter patients die so quickh that often no nie- 
tastases are found and their course is so rapid 
that ihex are rarelj diagnosed ante mortem 
Ox er a penod of 35 x ears Junghanns found that 
in 36^08 autopsies there were 4 X92 cases of 


carcinoma of which 19 were multiple iimmen 
and 8 m w omen \ one of these cases w ere double 
caranoma of the kidneys 
2 Bilattral primary malignant renal tumo s 
include sarcoma nephroma and carcinoma 
Statistics of their relatixe frequenc> xar> widelx 
and are confusing Ewing states that papillao 
adenocarcinoma is the most frequent of renal 
growths and that man; of them are rncorrectl; 
recorded in the literature as hx-pemephromala 
In the reports of other observers sarcoma occurs 
more frequentlx than carcinoma A further cause 
of confusion is the fact that cases of renal sarcoma 
of the small round cell tx^pe associated with 
round cell infillration in glands marrow spleen 
and lixer are reported b> certain xiTiters as 
pnmarj kidne; tumors x hile other authors on 
account of the associated blood changes beliexe 
them to be manifestations of s>stemic infection 
of a leuLsmic or Ijinphosarcomalous tjpe 
Paul states that bilateral pnmar; renal ma 
lignanc; is more common in children than adults 
and that 50 per cent of all malignant kidnc> 
tumors in children are bilateral Jacobi found 8 
bilateral cases in 41 renal sarcomata Kuester 
in 607 cases of renal malignanc; reports 13 
pnmar} bilateral growths Nicolich gathered 
from the literature 19 cases of apparentlj pnmarx 
bilateral mabgnant renal tumors In 18 of these 
sarcoma xxas present on one or both sides There 
was no instance of bilateral carcinoma Kapsam 
raer in 69 cases of renal tumors found 3 pninarj 
bilateral instances Certain authors bebexe the 
inxolxement of the second kidnej is usuallx a 
metastasis and that it is difficult to tell w-hether 
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Fig 6 Carcinoma of left Lidney showTug definite 
papilliform arrangement X 40 


the lesion in the ‘second kidne\ is pnmarv or 
metastatic unless the tumors of the tro sides 
pre^nt a strongU different pathological charac 
ter This argument is weakened b\ the well 
known differences t\hich often occur between the 
parent lesion and its metastases Kuester state» 
that metastases from malignant kidfie\ lesions 
take place m the following order of frequencs 
lungs liNer glands bone and much less often 
the other kidnes 

3 BilaUral primary renal careinomala repre 
ent the rarest form of bilateral kidnej tumors 
according to Siebke thev occur m less than 1/ ico 
of I per cent of all autopsies Escalier reports 
I ca e Steffen cases Lubarsch i case A 
fev other bilateral cases of renal caranoma are on 
record but the lesion in the second kidnev was 
regarded as a metastasis from the first 

Aletastases in renal caranoma take place bv 
the blood as well as h\ the 1> raph stream op ing 
to the tendenc^ of renal tumors to grow into blood 
>es>els The lung" are most often affected with 
h\er gland bone adrenals renal \ein andca\a 
coming ne\t in order Lubarsch states that in 
distinction to all other cancers renal caranoma 
metaslasiges to the lung through the blood stream 
and he has never found the peribronchial glands 
affected In true bilateral pnmarv ca<es however 
metasia-es maj be ab^nt as the course of the 
disease is so rapid The svmptoms in these rare 
ca es mav be aivpical and the fact that a double 
lesion IS present mav not be diagnosed before 
the autopsv 

In the present case it is of course iraposaible 
to prove that the lesions m each kidnev were 
pnman in the ab^nce of a complete autopsv 



FI f Metastatic nodule of undifferentiated carcinoma 
in n hi tidnej X8j 


The two kidnev 5 however presented an entirelv 
different macroscop cal picture On the left side 
the upper two-thards of the organ were com 
pleieh taken up b\ a compact rounded ma-a of 
cancer tissue vhile on the nght side lumps 
nodules were scattered throughout the organ 
Micro^opicallv the two lesions are identical 
although in each kidne> two or more t^-pes of 
cancer are present and on the left side papilla 
formation is more marked 

H T Kanner director of the Institute of Pa 
thologv oflilestemReserveLmversitv whostudied 
sections from both kidnev s and to whom I am 
indebted for the photomicrographs The 

photographs are arranged to shov (Fig 4) the 
cancer in its undifferentiated form where it might 
be called a caranoma simplex (Fig 3) the cancer 
m a form similar to that een in the usual cancers 
of bladder and renal pelvns and (Fig 6)thecancer 
with definite papilla formation Taking the mass 
in the left kidnev as a whole the papilla forma 
tion implv shows a fairly high degree of differ 
entialion and does not dominate the entire ptc 
lure It might be justified to peak of it as a 
papil!ar> transitional cell caranoma but I 
per^snallv would prefer to refer to it as a transi 
lional cell caranoma I have made a fourth 
picture (Fig 7) of the caranoma to how ho*^ it 
metastasizes through the kidnev m small un 
differentiated nodules 

\ rav plates of the lung" were negative for 
metastases and in vnev of the known predilection 
of renal caranoma to invade the lungs with two 
such advanced tumors it «eem3 impos. ible for 
the process in one kidnej to have been «econdarv 
to the other without finding metasta.*^ in the 


3^4 
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lungs where thej are more hkel> to occur sooner 
The short clinical course of the disease (4^ 
months) and the absence of demonstrable metas 
tases are in fa%or of a bilateral primarj. renal 


1 A case of carcinoma of both kidnejs is 
reported 

2 The literature on multiple primarj malig 
nant tumors is reviewed 

3 In the case reported m the absence of a 
complete autopsy it is impossible to prove that 
each lesion was a primary tumor but conditions 
are pointed out that make such a theory tenable 

The te w h al t ck owl d th c p t on 

of D H S de m p th t g t f St \l H p t I 

the path 1 g c 1 St dy f the a 
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A MODIFIED TECHNIQUE I OR SPINAL FUSION 


ALLWNDFR ( IRSON MA MB Ch B (Fdin ) 

T he use of the bone graft m attempted fixa 
tion of the spine has nou acquired a well 
established place There have been numer 
ous modifications of the original technique of 
splitting the spinous processes so as to secure a 
bed of raw bone in which the graft may be em 
bedded There are two groups of difficulties 
first adaption of the graft to a curved contour 
second accurate splitting of the spinous processes 
themselves 

Different individuals var> in the degree of de 
V elopment of the spinous processes ev en m those 
cases m which the line of the vertebral column is 
approximately straight the processes themselves 
ma> be thin almost flexible and so shaped that 
when an osteotome is driven from the tip to the 
base it does not divide the •process with ac 
curacy 

Again in spreading the two parts of the process 
for reception of the graft one of the portions may 
break off either at the base or at a thin portion of 
the wall To keep the graft m position necessi 
tates the drilling of the processes and the insertion 
of sutures of sa> kangaroo tendon However 
familiar one may be with the structure of the ver 
tebral column it is difficult or almost impossible 


IRCS(I\c)r\CS IRSr inmplc Canada 

to gauge exactly the depth of the spinous process 
itself hence the operator is placed between the 
Scylla of a groove that is too shallow and the 
Chary bdis of penetrating to the extradural space 
or even farther 

For the past 3 or 4 y ears I have been employ ing 
m suitable cases a technique that has proved so 
simple and so satisfactory that it may be worth 
extended trial By means of it one can place m 
position a massive graft — whether the spines be 
thick or thin — and the graft proves self retaining 
In a ty pical case six v ertebral spines are fused 

OPERATION 

An A ray is taken w ith some opaque material 
such as a strip of lead to identify exactly the 
spines of the vertebrx mv olv ed 

An incision is made exposing the spines and the 
sides of the vertebral spines are cleared an at 
tempt being made to roll back w ith the soft parts 
on each side a layer of periosteum with a scrap 
mg of bone on its deep surface The lamina is 
also made raw The tips of the spines are not 
cleared This leaves a button like expansion of 
the tip of the spine cov ered by a cushion of supra 
spinous ligament 



Fg Removing spines of af 
fccted vertebra 


Fig 9 Outlining the tibtal graft 



Pig 2 Graft in place 
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The spine of the \ertebra involved is then 
imputated and with it the spine of the vertebra 
immedntel) above or immediatel> below This 
procedure leaves a broad flat raw area which is 
decpl> set On it the mam mass of the graft is 
placed 

The sides of t\ o spines above and below are 
then made definitelj ran small bone chips being 
left in position 

The \ound is packed with gauze and the skin 
olge approNimated with towel clips The next 
t vgt IS. the culling of ihe graft The total length 
1 tl at of the SIX prepared spines The graft itself 
1 removed from the subcutaneous surface of the 
iibia b) means of the electric sav 

\\ ith a large blade four cuts are made parallel 
to one another The Iv o penpheral cuts go the 
whole length of the graft The two inner cuts are 
interrupted so as to leave a space corresponding 
to the graft bed The central cuts ate fairly close 
together A small blade is then fitted to the saw 
and cuts are made at each end so as to complete 
the separation of the graft W ith the small blade 
also the base of the sliver is narrowed The 
graft IS temov ed from its bed the sliv er broken oil 
from Us base and set aside (Fig 2) \\ e now have 
a graft with a double fishtail or clothespin 
extremitv The groove at one end is made to slide 
alon^ the rawed surfaces of the two upper spines 
tapped snugl) into position by blows upon the 
free end The unengaged fishtail has sufficient 
spring to glide over the cushioned spinous tips 
and to be held from springing up again by the 


elasticity of the bone To insure that the graft 
will fit snugly the slivers are then tapped in be 
tween one hmb of the fish tail and the spines one 
above and one below the bodv of the graft re 
spectively Theamputated spinous processes are 
then denuded of ligamentous tissue split andim 
planted one on either side of the body of the 
graft 

The soft parts are then replaced tension being 
avoided Interrupted silkworm<'ut sutures are 
used for the skin 

For 2 ot 3 days the patient is kept lying m the 
prone or semi prone position and is then placed 
on his back 

The cases in which this method has been em 
ployed have been of three groups 

1 Ttibtradosis For this it has been employed 
at various parts of the thoracic and lumbar spine 

2 Crtainngjraciurts These are mainly in the 
neighborhood of lower thoracic and upper lumbar 
region They are common in industrial work and 
respond well to treatment by graft as above 

3 Lumbosacralluxation \\ hen the lesion is m 
the lumbosacral region e g in cases of luxation of 
fifth lumbar upon the sacrum or m spondvlohsthe 
SIS where the displacement is rather severe this 
method is readily applicable 

If the angle between fifth lumbar vertebra and 
back of sacrum is very acute the graft is of the 
nature of a flying buttress The upper end of 
thegraftis fish tailed thelowerendisbevelled 

to fit as accurately as possible the raw area pre 
pared on the dorsum of the sacrum It is impor 
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tant that no bon> projection be left at the lower 
end of the graft If such a prominence be present 
under the skin the patient complains of much dis 
comfort when anj object touches it 

ILLUSTRATIVE CASES 

Case i A !• aged 47 years Patient has been a guard 
at the penitentiary for 17 years For 3 or 4 years past he 
has had severe pain in back since being dragged by a horse 
He shon ed marked stiffness of lower lumbar region \ ray 
examination showed distinct rotation of Mth lumbar 
vertebra on the sacrum AsecondX raypicture^owed no 
appa ent rotation The discomfort would come on and 
pass off with a distinct feeling of si pping accompamed by 
an audible crack A firm belt was made As expected this 
pro\ed of little value 

On December 6 1928 a graft was placed to include the 
fourth and fifth lumbar spines and the back of the sacrum 
He was kept m bed until January 20 1929 was^scharged 
to his home January 22 1929 reported m March as bein 
free from pain and was last heard of at Christmas 1929 
when he reported himself quite free from all discomfort 
He has not lost a day since resuming duty as penitentiary 
guard at the beginning of Apnl 1929 (Fig 8) 

Case 2 CV aged 30 years painter On June 24 1929 
patient fell from a roof injuring the seventh thoracic 
vertebra He complained of steady aching pain as if he 
had at all times a weight on the shoulders \ ray examina 
tion showed a crushing fracture of seventh thoracic verte 
bra On January z8 1930 a double fish tail graft was done 
*rom the tibia X ray picture is shown m Figure 9 

Case 3 ED female aged 23 years complained of pam 
in the right thorax and right chest for about i year The 
right breast was removed 1 jear p eviouslj — tubercle was 
verified microscopically \ ray examination re ealed de 
struction of the body of the tenth thoracic vertebra — also a 
h aled lesion betv een the fourth and fifth lumbar spines 
On December 2 1929 fish tail graft was done to include 
the n nth tenth ele enth spines (Figs loa and lob) 



Fig 8 Roentgenogram of Case r 


Case 4 U H male aged 37 years Collapse of bodies 
of tenthand eleventh thoracicveriebriDv asnoted W&sse 
mann react on was negative Noleson ere found in the 



Fig 9 Roentgeni^rams of Case 2 
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SUMMARY \ND CONCLUSION 

This method of using a bone graft for spinal 
lesions makes no claim for use in cases of pro 
nounced kyphosis It has been a matter of some 
surpnse to discover to what an extent it was 
applicable even when kyphosis was present The 
deep emplacement of the bod> of the graft allows 
a fair amount of curvature or angularitj to be 
dealt with 

While the shape of the graft ma> appear rather 
complicated it is very simpl> fashioned and less 


time IS occupied than is necessary to drill holes 
and place sutures 

As regards firmness of fixation this is in mj e\ 
perience more complete at the time of operation 
than when sutures are used Again sutures tend 
to soften and become absorbed The lapse of 
time however makes the fixation in these cases 
still stronger The method it> mechanically sound 
easy to apply and seems worthv of more extended 
use 

I desire to express my thanks to Pr A Blondal who 
made the draw ngs 


CORRECTION OF DEFORMITY AS A ROUTINE PROCEDURE BEFORE 
STABILIZATION OPERATIONS OF LOWER EXTREMITY 

HAUSER MS M D FACS CmcACO 


T HL treatment in the residual stage of an 
tenor poliomyelitis strives for the maximum 
amount of function with the minimum of 
deformity When a joint is fixed the so called 
position of choice is one which gives the most use 
fulness and the best appearance The position of 
choice has been fairly well established for most 
joints With the knee fixed a few degrees of 
flexion adds considerable to the function of loco 
motion An ankylosis of the ankle joint will per 
mit the maximum usefulness with the foot slightly 
plantar flexed just enough to compensate for the 
heel of the shoe The foot itself functions best 
when It IS m the midposition neither deviating 
into valgus or varus nor lying in pronation or 
supination Good function in the lower extremity 
demands stability Muscular weakness gives rise 
to an instability so frequently seen m cases of 
residual anterior poliomyelitis Until recent 
V ears braces have been the principal means used 
to obtain stability The brace is an instrument 
applied to retain the position of choice It is not 
the function of a brace to correct a deformitv 
The deformity can be corrected by means of 
surgery or manipulations and casts A brace ap 
plied m the presence of a deformity gives rise to 
mechanical difficulties Friction rub and pres 
sure sores occur The brace is strained and soon 
gives w ay so that it has to be repaired or replaced 
Stabilization operations have been introduced to 
make the brace unnecessary 

When It IS necessary to gam stability m the 
lower extremity and an operation is indicated 
the foot knee or ankle whichever the case may 


be must first be put m the position of choice The 
most common method is» to make the correction 
at the time of the arthrodesis This can be done 
only with a sacrifice of tissue Very frequently a 
muscular disbalance underlies the deformity and 
this IS not removed by the operation The tend 
ency for a recurrence of the deformity remains 
and not infrequently manifests itself after the 
operation 

Residual anterior poliomyelitis 15 the most 
frequent cause of an instability m the lower ex 
tremity The nature of the disease implies a loss 
of strength The disease tends to have an asym 
metrical involvement Paresis occurs m one group 
of muscles while the opposing group remains 
normal The normal group then contracts and 
the disbalance results m a deformity If the paresis 
IS extensive the general weakness results in a 
complete loss of function and the limb is totally 
without stability To gain stability the limbs 
must be held in such a position that the body 
weight can be transmitted along the bony skele 
ton At the knee for instance the quadriceps 
muscle becomes impaired The weakness is soon 
noticed for the demand upon the quadriceps 
muscle IS great There is a tendency toward a 
flexion deformity The first function of the 
quadriceps is to hold the limb straight at the 
knee so that the weight of the body can pass 
down the femur to the tibia In full strength the 
quadriceps can hft the body weight as m climbing 
stairs or arising from a sitting position With a 
paresis present the last two functions are soon 
lost but with a little strength especially if a 
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T 1 (t Iq ms def nnityofUi f ot andfl t 

ad m Cy ch< k e Re du I ant n pot amveLi v 

\ s C« r tion f tbe equ « d fo nuty and the 
d s a ac ch Uie with th kn e in slight ecurv turn 

genu recurvatum exists, the tirst function can be 
earned out This enables the patient to stand 
and walk If however a flexion deformity exists 
the full demand of strength is made upon the 
quadriceps with anv attempt at weight b^nng 
Often the patient substitutes the loss of strtngUi 
m the quadriceps by putting a band on the thigh 
and in this way brings the strength of the upper 
extremiti to carry out the function of the quadn 
ceps With these facts m mind several operations 
and procedures hai e been devised to correct the 
functional loss of the quadriceps at the knee 
joint 

Fir t of all a brace can easiW hold the hmb m 
position Obviouilj a brace that holds the lunb 
straight has sa adranf ige over one that has been 
applied with the hmb flexed An arrangement on 
the brace makes it possible to lock ind unlock 
the joint at the knee permitting a change of 
po ition 


"Next It was ob er\ed that frequently children 
were able to walk quite nicely writh a quadriceps 
musde practically lo t when the knee was in 
genu recurvatum The weight of the body came 
through posterior to the midpoint m the joint 
The posterior capsule with its ligaments was 
strong enough to v ithstand the extra strain and 
the patients stood and walked \erv well This 
was further utilized by converting all flexed joints 
and even those which could be brought to 180 
degrees into genu recurvata Sometimes this was 
accomplished b> cutting the tendons of the pos 
tenor group but more often by means of a supra 
condvlor osteotomy In other instances the now 
paraljzed flexors as a biceps or a semi membra 
nous or tendinous muscle was brought around and 
inserted into the patella In this wav the tendency 
for flexion was decreased and at the same time a 
power to bring the knee into recurvatum was 
created ^11 these methods hav e been performed 
with good results 

Mote recenllv an arthrodesis of the knee joint 
on one ide has been advocated in certain cases 
Any one of these methods may \atv the method 
of choice depending on the arcumstanccs of the 
case 

An arthrodesis of the ankle leases a very 
marked loss in function The ankle joint is so 
onstructed that practically all its motion is 
flexion and extension of foot There is nor 
mally no lateral motion present Ver\ seldom is 
there any instability that is due to an excessive 
plaj of motion at this joint 

Most instability occurs at the subastragaloid 
joint which permits varus and valgus The 
asitagalonavicular and also the calcaneocuboid 
joints ate the seat of supination and inversion 
both of which make for instabiUtv when motion 
IS possible in excess At the same time the muscles 
are often disbalanced so as lo cau e deformities at 
these joints The deformities m themselves ac 
count for some degree of mstabzhtv 

Correction of the instability was formexlv 
brought about by means of a brace which was 
applied with the foot in the midposiUon and with 
motion permitted at the ankle joint In case the 
dotsifiexors of the foot were involved in a com 
plete parahsis motion at the ankle was checked 
just below a right angle by means of an ankle 
catch Where a deformity was present this was 
corrected bv means of tenotomies fasciolomies 
manifulations and casts 

Tlien came the arthrodesis in which the sub- 
astragaloid the astragaloaav iculai and the cal 
caneocuboid joints were fixed with the foot m 
the roulpo ition Often a deformity was present 



HAUSER CORRECTION Of DEFORMITY BEFORE OPERATIONS OF LEG o/i 



An attempt ^as made to remove enough bone to 
bring the foot into the corrected position These 
attempts not infrequently resulted m a shortened 
foot Ver> often the deformity v,a.s not entirely 
corrected Usually the disbalance that produced 
the deformity was still present and soon a re 
currence of the deformity v.a% m progress When 
complete paralysis 'uas present and no deformity 
the operation of arthrodesis of all three joints 
was sufficient in itself In case a deformity is 
present howe\er my etperience ^ould urge that 
deformity should be corrected routinely before 
the arthrodesis is performed 
Cases of residual anterior poliomyelitis where 
the operation is indicated are b> choice over 12 
>ears of age B> that time a disbalance may give 
rise to an outspoken deformity It is true the 
use of braces often prevented the occurrence of a 
deformity A deformitj once present m an ado 
lescent or in an adult is firm and fixed It is not 
readilj corrected by manual manipulation The 
contractures are firm the fascia is short and thick 
and the ligaments ha\e contracted while the 
shortened tendons are powerful Tenotomio and 
fasciotomies help remove these obstacles The 
foot IS then slowlj forced into an overcorrected 
position Ver> frequently tenotomies are not 
necessary B j means ol the w mdlass arrangement 
and a special foot board as described in an article 
on the recalcitent club foot in the Journal of the 
American Medical Association the cavus can be 
corrected This is simply the method long em 
ploj ed by Professor Haglung Then leverage with 
the board permits the foot to be twisted into the 
overcorrected position A cast is worn with the 
new position held in place The triple arthrodesis 
IS then easil> performed without an> bony loss 
Simple removal of the cartilage leaves the op 
posing surfaces denuded and m contact with each 
other Where the disbalance of the muscles is 



great thi can be equalized by tendon trans 
plants 

The appearance of the foot is very much better 
than m cases m which a mutilation has been 
permitted or m cases m which the correction is 
incomplete Further the stability is greater The 
weight bearing surface of the foot is more nearly 
normal Then too the results remain better for 
the power of recurrence has been removed 

Casc I Correction of fiezion at knee before the mid 
tarsal arthrodesis (residual anterior pohomyelitis) E \ 
23149 St Lukes June 22 1928 A child of 13 years came 
for correction of her limbs She had a residual anterior 
poliomyelitis with an insufficiency at the ri-ht knee and 
was unable to gain full extension of the n^t knee as a 
result of contractures At years of age the patient was ill 
with headache fever and vomiting This was followed bj 
pain in the lower limbs The limbs were paral>zed The 
right limb was worse than the left She made some recov ery 

Several years ago she had a tendon transplant Three 
>earsago she had a tendon lengthened Prom this time on 
she got about on braces She walked with the knee si ghtly 
flexed and had to support the leg with her hand She was 
advised that if the knee was in recurvatum she would have 
more stability and strength so entered the hospital for 
surgery Her past history showed that she had osteo 
myelitis at 2 years of age and scarlet fever at 4 jears 

The physical examination revealed an Italian child of 
about 13 >ears of age who walked with a limp and had a 
deformed right lower e tremity Her general examination 
revealed normal findings with the exception of the lower 
extremity The ri^ht knee jerk was absent There was a 
marked atrophy of the extensor group of the right thigh 
The power was lost in the quadriceps The flexors of the 
knee were very much impaired The muscles of the right 
calf showed atroph> and some weakness She was unable 
to do sifiex the loot Plantar flexion of the foot was im 
paired The foot was not deformed She was unable to 
extend the knee past 165 degrees of flexion which meant a 
flexion deformity some contractures of the flexor muscles 
and also 0! the joint capsule 

Unnalysis showed straw color acid reaction xo milli 
pamsalbumm no sugar and microscopically an occasional 
leucoqrte a tew epithelial cells and a few bacteria There 
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This IS a good example of re establishment of 
stabihtv and improvement of function in the 
loner extremity b> a simple correction of a de- 
forraitv at the knee This procedure obnouslj 
increased the value of the arthrodesis to the pa 
Uent and slould be earned out touUnelj as a 


prelumnats operation nherever similar deforim 
lies exist 


Case C -u ief imiiy bnt correct d then a tnple 
a thiode^ s { es dual ante pob m> bus) A school 
ofthyar cam toth cb c compla mng of an a he in the 
left foot B tbf etw edef rmed tbe left worse t^ the 
mht 

Wh ndm l 5 old thepat uthadan nfanUl p ralyss 
andh n t alkedwell H s right heel did not to ch tb 
g und «ben he stood e ect or w Iked A>ea pt sto 
h etami tio h fell d njuredbi I ft foot After that 
tun he not ced n n r a n th cavu def rm.ty of the 
foot nd pa a with use Th I ft leg was ho ter than lb 
gft 

I cept fo mead s d fl enza at ( >ears of gc bis 
p t hi tvey ep ti The phys cal exatmnati r 
aled a boy f 16 n th some post ra h t c chest chao s 
A si Head emumuTwa p es nt Othewsetb child 
wa n rm t with th cepU n f the i w t tretoiUes 
The left l g wa n inch shorter th n th ni,ht Th was 
c mpen ted for by n eqm u d form ty f the n ht foot 
TTie I ft foot wa in al^ t tb a kle Th re wa a 

d fin t p <nv« present- Tb gbt foot was m lariy 

d form d with an add t on letju u d formity C ecU 
f the left foot Irtw ad ed 
Und r eth ana^the a th plantar fasc a was d ided 
f cst at its i t >n f th 0 calc and tb n faith 
f rwa d rh fle t de we stn'Og c Is nd ry 
mu h ah te d Tb tea tome w sed bcutaoeousl 
to d d these aLo The foot bo d wa ppbed a d th 
cavut hbterated by mun of th twisted bind 
Afie a or ct of ll e d f muty th attbrod is wa 
c med out The foot w ry m ch le th d ty the 
CO ecu op rat on d the f s f tb y ints I b 

a tb 0 lesed w re i d Iv approach d Afte tb d uda 

tio whchc s tdoflulemr thnlherem loftbe 
a tdac tbe rfa es w re m e cellent appo iton 
The p t nt made a un \e iful cc ry a d wa up 
fte JO days Th n nd was m 1 t with s rum at th 
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ha ll oth foot r ted also 


In this case a pes cat us resulted from infantile 
paraltsis The usual procedure of a wedge 
osteotomy shortened the foot It further did not 
gam complete stability since the arthrodesis was 
neither exact nor thorough The correction of the 
cavus deformity first was possible It w as further 
practical and logical By means of a compara 
tivtly simple procedure the deformity was ob- 
literated and a normal arch with a lengtliened foot 
resulted The arthrodesis o! the subastragaloid 
the astragalonavncular and the calcaneocuboid 
yomts could then be done m a classical manner 
Case 3 P d I pol my Its with d f nmues f fo*^^ 
ndknetlpc tq n of foot and fl« n 

Cot ct on f both def tmit es a 1 arlhrodes of the ff ° 
Uraal a ith th auth s techn q « A yo gw ^ 

J J rs f am f ecti n of d fo tned «<’°t 

wh ch c ed I to bmp d ec tly was th s t t 
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Fig 6 O teotome in position for arthrode is of cal 
caneocuboid joint 

some pain At 4 years of a e she nas said to have bad 
infantile paralysis Both lower ertrenuties were involved 
The left foot was more involved than the right At first 
she believed improvement occurred Ever since she could 
remember she had wom a brace for her left limb At 
the time of the examination she wore a brace Occasion 
ally she attempted to walk without a brace and w thout 
shoes while at home At times the foot seemed to giv* 
way and she would feel a sudden twist at the a Ue This 
had happened a week before she came for consultation 
There was no swelling but the pain pers sted 
In her past hi tory it was learned that she had been 
married at the age of 18 years A child died of unknown 
cause and she had a miscarriage The husband left her 
and she was divorced She al^ had had an abdommai 
operat on supposedly for appendicitis 
The physical e amioation rev ealed an obese woman who 
walked with a bad hmp The left limb was encased in a 
brace There was marked atrophy of leg and the foot 
seemed flail The entire limb was underdeveloped There 
was no power in the muscles of the foot but a httle flexion 
was poss ble in the toes The left knee was m a partiallj 
flexed pos t on Th# fie or group of musdes was con 
tracted at the knee The strength of the muscles at the 
hip was impaired Motion was weakened but not limited 
The left foot show d a marked tahpes cqu no varus de 
fonmty There was marked cavus present The foot was 
small and seemed very short The patient walked on the 
outer s de of the foot and the foot was v ery unstable The 
nght foot shor^ a slight cavus deformity with a con 
tracture of the great toe present 
Correction of the deformity and operations for stabiliza 
tion we e advised The patient was admitted to the hos 
pital and 24 hour prehminary preparation was made on 
the 1 ft limb Under general ansestbesia the foot was 
m Dipulated The board was placed against the plantar 
surface of the foot and with a piece of felt to protect the 
dorsum of the foot, b> means of a semi elastic tourniquet 
the foot was screwed down against the board Tliis process 
•was repeated until the ca ms began to gi e waj slowly 



Fi 7 Osteotome in po ition for remo al of cartilage 
of subastragaloid joint 


Then a tenotome was used to divide the plantar fascia 
The board was again applied and further correction of the 
cavus was gamed This w s repeated at intervals between 
which the circulation was alio ved to become re established 
The board was again applied and b> means of le ers first 
the varus and adduction were corrected and the foot was 
brought up into dorsiflexion The fibers could be felt to 
give way as the force was applied and the foot was 
slowly manipulated to an 0 ercorrected position 

Then under aseptic conditions the knee was prepared 
for operation An incision 3 centimeters long was made 
just above the knee on the lateral side An osteotome 
was introduced and the femur was divided just above the 
condyles After the fracture the distal fragment was 
rotated outward to bring the patella forward The knee 
was bowed slightly backward correctm the flexion de 
form ly and gaming a genu recurvatum The limb was 
properly aligned The foot was put into as much of the 
overcorrected position as could be retained with force A 
plaste of Pans cast was applied from the toes to the 
umbihcus to retain the position The patient was under 
the anxsthetic for less than an hour 

On the twelfth da> the wound was dressed and the 
sutu es were removed For 3 days the patient received 
morphine sulphate g am dail> for relief of pain The 
pain then subsided The cast was changed after 6 weeks 
The patient walked with the aid of crutches There was 
unon present at the s te of the osteotomy A cast was 
then applied from the t es to below the knee M eight 
bearing was ncouraged 

Three months after the fi st ope ation the patient re 
turned to gam fu ther stab Iization of the foot Under 
general anxsthes a the foot was further corrected by 
means of manipulation Then an incision one and one 
half inches long was made obliquely below the external 
malleolu The superficial fat lying in the space between 
the bones was d ssected free The bones were clearly ex 
posed The ast agalonavicular jo nt was exposed and 
with a chisel the joint cartila e on both surfaces was soon 
removed The subastragalo d was next approached an 
osteotome was introduced so as to free the entire joint 
surface — first the lower then the upper TTie freed car 
tilages were then extracted The posterior margins were 
gone over with a curette to remove the last vestiges of the 
cartilage Then the calcaneocuboid joint was obliterate 
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m dtarsal e A firm arthrodes had tak n plac d 
the loot w table when he Iked 

This case demonstrates \ery well the possi 
bilities of obtaining excellent results even in old 
neglected cases of residual anterior poliomveUUs 
xiith deformities The preliminary correction of 
the deformities at the foot and knee paved the 
way for an increase m function of the Umb The 
aitluodesis at the midtarsal area gained further 
stability and at the same time helped to retain 
the correction With the removal of the flexion 
deforniit> at the knee weight bearing was made 
possible through the shaft of the femur and tibia 
The posterior capsule and Us many strong re 
enforcements were strong enough to withstand 
the new strain brought upon them b) the si bt 
genu recurvatum In this way the preliminary 
removal of the deformities and the operations for 
stabilization gave an improved appearance as 
well as the maximum imptov ement of function 
The patient is very happy over her improved 
appearance She is no longer troubled with a 
brace The result vs lasting She can walk Viith 
Je s limp and can t alh with more security and 
for longer distances The lunb grows stronger 
and with the increase in function comes a pro 
portional improvement m growth 
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THYROIDECTOMY FOR THYROTOXICOSIS IN THE YOUNG 

Report of T\\enty Six Cases Between the Ages of Eight and Sixteen Yeaes^ 
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C RYSTALLIZED opinion as to the treat 
ment of thyrotoxicosis in children is lack 
mg With but tv,o exceptions — thearticles 
by Dmsmore who reported 48 cases from the 
Cnle Clinic and Helmholz who reported 30 
cases from the Mayo Clinic — the recent literature 
pertaining to the subject deals mainly with m 
dividual case reports and the methods of treat 
ment are as numerous as the number of cases 
reported Sattler hov-ever more than 20 years 
ago reported 184 cases 5 3 per cent m a senes 
of 3 477 cases collected from the literature to that 
time Helmholz reported 30 cases o 9 per cent 
in a series of 3 432 patients of all ages who had 
exophthalmic goiter This report is based on a 
study of 26 cases m which thyroidectomy had 
been done for thyrotoxicosis the patients being 
children betv^een the ages of 8 and 16 years 
These 6 cases constitute 2 i per cent of a con 
secutive series of i 200 cases operated upon for 
hyperthyroidism 

In our series all the patients were subjected to 
operation and accurate data are available m 24 
instances There were 22 girls and 4 boys — m 
Helmholz s group there were 26 girls and 4 boys 
The age distribution is noted m Table I 

TABLE I — AGE INCIDENCE 
Ag Cases As Ca 

8 I 13 3 

9 0x4 6 

10 o 15 7 

II 2 j6 6 

X2 z 

The duration of symptoms varied from 2 months 
to 3 years the a\erage duration being slightly 
more than 9 months 

The chnical mamfestations of the disease m 
childhood correspond closely to those found m 
adults The outstanding symptoms w ere Tachy 
cardia {9 per cent) nervousness (88 per cent) 
goiter (84 per cent) exophthalmos (80 per cent) 
tremor (70 per cent) weight loss (57 per cent) 
palpitation (30 per cent) left heart enlargement 
(27 per cent) irritability (23 per cent) weakness 
and restlessness (19 per cent) (Other less promi 
nent symptoms are included in Table II ) 

Front tb Sorgicsl Senu 


TABLE n — ORDER OF FREQUENCY OF SYMPTOMS 
Cases Per t 


1 

Tachycardia 

24 

92 

2 

Nervousness 

23 

88 

3 

Goiter 

22 

84 

4 

Exophthalmos 

I 

80 7 

5 

Tremor 

19 

70 

6 

W eight loss 

15 

57 

7 

Palpitation 

8 

30 

8 

Left heart enlargement 

7 

27 

9 

Irritability 

6 

23 

10 

Weakness 

s 

29 

It 

Restlessness 

5 

19 

12 

Excessi e appetite 

4 

25 

*3 

AroenoTTbcea 

3 

IZ 

X 4 

Excessive perspiration 

2 

7 

S 

Dvspncea 


7 

16 

Heat intolerance 

2 

7 

17 

Right heart enlargement 

I 

3 8 

18 

Stare 

I 

3 8 

19 

Twitching 

1 

3 8 

20 

Diarthcea 

t 

3 8 

I 

Nausea and vomitin 

X 

3 8 

22 

ChoklD 

X 

3 8 


The Sinking similarity of the symptoms in the 
young and m the older adults can be seen by com 
panng the symptoms of this group with those of 
an older group which we recently reported (4) 
the latter group compnsmg 200 patients o\er 50 
years of age who w ere subjected to thyroidectomy 
for thyrotoxicosis It will be noted from Table 
III that with one exception the ten most promi 
nentsymptoms m each group are almost identical 


TABLE III — COMPARISON OF OUTSTANDING THY 
ROTOXIC SYMPTOMS IN ailLDEEN AND IN 
ADULTS OVER tJO YEARS 


OuWr P t 

1 Tachycardia 92 

2 Nervousness 88 

3 Goiter 84 

4 Exophthalmos 80 7 

5 Tremor jo 

6 'Weight loss 57 

7 PalpitaUon 30 

8 Left heart en 

largement 33 

9 Irritability 23 

xo WeaLness 19 


Adults— o 

5 yean 1 g P t 

1 Weightless 84 s 

2 Tachycardia 73 

3 Nervousness 67 5 

4 Tremor 55 5 

5 Weakness 43 

6 Left heart en 

largemcnt 42 5 

7 Palpitation 41 5 

8 Imtability 30 

9 Exophthalmos 29 

10 Dyspncca 22 


In Helmholz s senes of 30 cases tachy cardia 
was observed in all thyroid enlargement and 

ID H M Rj htw 
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ner%ousncss occurred m 28 of the 30 cases Emo 
tional instabilitj \ as the most marked feature 
Etophibalmos ^\as noted m 25 cases Helroholz 
lists the other more frequentlj occurring findiogs 
as folloi s Bruit (70 per cent) hyperhidrosis 
(f I per cent) tremor (5 per cent) weight 1 <bs 
(53 percent) pol)’phagia{sopercent) quadriceps 
tt cal mss (47 per cent) gastro-mteslinal dis 
turbances (4 per cent) and d>spncea i%o per 
cent) 

Dmsraore mentions nervousness as the fust 
s>mptom but does not state the number of cases 
m \hKh It occurred He reports tremor occurring 
m half of his 48 cases and weight loss in one 
third 

Little reference is made m the literature pci 
laining to blood pressure readings m juvenile 
h>perth\roidisro In this senes %\e were able to 
obtain accurate readings in 13 cases The average 
sjstohc pressure was 132 millimeters the average 
diasiohc reading 65 millimeters and average pulse 
pressure 6 millimeters After operation the 
aierace svstolic pressure was roS miiUmeiers the 
diastfnic , 2 millimeters the pulse pressure falling 
to 36 millimeters 

^\elght loss occurred m 15 cases isi per cent) 
of our >.eri« The maximum decline was 
pounds m months the average lo s being 17 
pounds The a\ erage penod of v eight loss was 6 
months One patient gained 7 pounds in 3 
' months despite other signs of toxicity Sixteen 
ii Dmsmore s 48 patients exhibited decline in 
^ wei hi — 1 child of 14 lost 0 pounds 2 others 
of 13 vears each lost 13 pounds 
In ca es specific inciting factors were noted 
nameU an attack of influenza a tonsillectomy 
nd the death of a brother Dinsraorc states that 
m onl\ a few of his cases was there antecedent 
infection i case each of pertussis scarlet (ever 
and dental sepsis and 2 cases of acute tonsillitis 
bix patients m this senes were admitted to this 
service without having had anv prevnous treat 
raent 18 children had had vanous forms of 
treatment \ilhout success The e included 
lodme (9 cases) thvroidectin tonsillectomy and 
radiotherapy (each 2 cascsl and bed rest forced 
leedinj, injections into the gland iodine and 
thyroid extract (each i case) 

We have been able to obtain accurate basal 
metabolic rate determinations in 25 of the 26 
cases compn this senes Sixty five pre 
operativ e metabolic rates w ere determined for the 
25 patients — an average of 2 6 rates per child 
The averag pre-operative basal rate was -f34 6 
the extremes being 4-86 and +13 (this patient 
having had iodine for 7 v eeks before the metabrfic 


rate was obtained) All patients responded nicelv 
to iodine In 4 cases despite obvious clinical 
improvement the basal rate increased In 
HelmhoU s series the metabolic rate varied from 
-hti to 4*55 In only i of his 14 cases in which 
rates were obtained on admission was there no 
reduction after iodine 

Postoperative metabolic studies were obtain 
ablem of the 6 cases Ninety two metabolic 
rate determinations were made on the 22 chil 
dren an average of 4 2 rates per patient The 
readings were all below -riS which we have 
arbitranlv chosen as the upper limit of normal 
The average postoperative reading wa —62 
therates ranging from 4*14 to —30 2 There were 
5 cases of mild temporarv hypothyroidism read 
ily controlled b\ thvroid adimnislration the 
longest lasting for 6 months after operation In 2 
instances slight parathyroid injurv occurred 
the only manifestation beinj, a positive Chvosiek 
whid) lasted for only a few days without sub 
jective symptoms Ihere were no nerve injuries 
and no persistent cardiac damage 

Of the 21 patients exhibiting exophthalmos 
before operation q returned to normal after 
operation and to showed no improvement In 
the 2 other cases a unilateral exophthalmos per 
sisted 

Accurate pathological data were available m 
22 instances all of vshich showed varying degrees 
of hyperplasia and hypertrophy 

It is the practice on this service to do one stage 
thyroidectomies for thyrotoxicosis leaving ap 
proximatcly 3 to 5 grams of thyroid tissue In 
children hov ever a less radical procedure t 
carried out more than the usual amount of 
tissue being left behind Lahey in a recent article 
slated Ih it because of the uncertainty oi possible 
postoperative reactions in children practically all 
cases are done in tw 0 stages the first stage being 
a right hemi thyroidectomy followed m 0 weeks 
by removal of the opposite lobe Dinsmore stated 
4 vears ago In nearly every instance it is 
neces-ary to ligate the superior thvroid artery 
first on one side then on the other 3 months before 
thyroidectomy We feel that with proper pte 
operative and postoperative aire and caretul 
technique a one stage procedure carries with it 
substantially less risk in younger patients In 
this sene no patient was subjected to multiple 
stage operations There v ere no deaths In the 
group reported by Helmholz 2 deaths occurred 
among the 24 patients objected to operation 
Dinsmore gives no mortality tatistics 

In view of our re ults criticism should be 
directed toward the repeated statements m the 
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literature regarding the greater hazards, of one 
stage operations, for th>rotoxicosis both in adults 
and children In a recent communication Tve 
reported a series of b6o th> roidectomies in pa 
tients under 50 \ears of age with but •> deaths 
Since then 165 additional patients of all ages 
have been subjected to one stage th> roidectom> 
Tvithout a death making a total of 1025 con 
secuti\e th> roidectomies for thyrotoxicosis with 
but 3 deaths ( 29 per cent) 

Se\eral patients in our series merit special 
comment There were two so called recurrences 
The first (I D ) was seen with a basal metabolic 
rate of +86 which dropped to +32 on iodine in 
II da>s At operation a relativelj large amount 
of thyroid tissue was left because of her >outh 
She remained apparentl> w ell for 2 months after 
operation having gained 25 pounds then re 
appeared complaining of ner\ousness tach> 
cardia and enlargement of the thyroid The 
basal metabolic rate was +45 She was re 
operated upon 7 months after the first operation 
at which time large masses of th>roid tissue were 
found on both sides She reco\ ered promptly and 
has been perfectl> well ever since a period of 4 
>ears We are unable to get more accurate fol 
low update as this patient lives in another state 
The second so called recurrence (B H ) had a 
pre operative basal rate of +58 which fell to +48 
on iodine therap> She remained apparentl> well 
for 4 years after operation with basal readings of 
+iand+8 in the interval The following symp 
toms then appeared weakness palpitation 
tremor weight loss dyspnoea excessive perspi 
ration and increase in size of the th>roid The 
basal metabolic rate was now +5 She was re 
operated upon and has been well for 5 years with 
consistently normal metabolic readings the last 
being —17 on August 7 1930 It is interesting to 
note that in this patient marked exophthalmos 
existed which subsided considerably after the 
first operation reappeared with the advent of 
the recurring symptoms and subsided again 
after the second operation We feel that these 
cases are not true recurrences but represent 
persistent hy^perthvroidism unrelieved because 
of inadequate surgery 

Patient A \ was operated upon fo h gh grade tbyio 
to cosis with p e operati e basal r tes rang g from +47 
to +20 lollowing operation she rema cd niildl> hyper 
thyroid for 6 months the metabol c readings %aryjng from 
+27 to +IS On sm U doses of iodine g \en intemut 
tently for i y ar the basal metabohc rate dropped to nor 
nial (varying from +i to ~i6) the patient gamed 31 
pounds in i year a d when last seen 5 years after opera 
tion was pc f ctl> well with a I asal rate of —16 she was 
not I ypothjroid 


Patient F K also operated upon for high grade hyper 
thynudism had a pre operative basal metabolic rate of 
+60 which fell to +27 on iodine therapy She remained 
mildly hyperthyroid for months after operation two 
basal rates being +25 and +30 She was put on small 
doses of iodine and in 6 weeks the metabolic rate dropped 
to +3 Her rate has remained normal for over 4 years 
varying from — ig to —24 

Patient R C operated upon for moderately severe 
thyrotoT costs had a faintly positive Chvostek si^n for 
2 days after operation She remained perfectly well for 
4 years when following a laparotomy she developed 
manifestations of severe parathyroid tetany This was 
read ly controlled with proper therapy WTien seen nearly 
a year later she was free from all symptoms and signs of 
tetany cxc pt that a positive Chvostek. could still be 
elicited 

bUMMARV 

1 A report is given of 26 cases in which 
thyroidectomy was done for thvTotoxicosis the 
patients being children between the ages of 8 and 
idyears These cases are \ part of a series of i 200 
consecutive toxic goiter patients who were sub 
jected to operation 

2 There were 22 girls and 4 boys 

3 The outstanding symptoms and signs were 
tachycardia nervousness goiter exophthalmos 
tremor weight loss palpitation left heart en 
largement irntabilitv weakness and restlessness 
The symptoms correspond closely with those 
manifested in adults 

4 The average pre operative systolic and 
diastolic blood pressure readings were 13 milli 
meters and 65 millimeters respectively The 
postoperative readings were 108 millimeters and 
72 millimeterb The average pulse pressure 
dropped from 67 millimeters to 36 millimeters 
after opieration 

5 The average pre operative basal metabolic 
rate was +346 The average postoperative 
reading was —6 2 

6 All of the glands examined microscopically 
showed varying degrees of hyperplasia and 
hypertrophy 

7 One stage thvToidectomy was done m everv 
instance 

8 There vv ere no deaths m this series 
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lUMBOS^CRAL SPINA BIFIDA OCCULTA 

R J DITTRiai M D WicratA Kansas 


S PINA bifida occulta ha ture entjearsbeen 
the subject of man> interesting discus ions 
dealing particularly with the clinical and 
pathological features There is as > et no unanim 
ity in rei^ard to the si^mficani-e of this defect the 
view being held by some that it never has any 
pathological importance whereas it has been 
shoi n by others that it is dehnitely related to 
certain cUmcal symptoms It is very evident that 
some spinal rlefts are entirely innocent >et we 
must consider them as potential factors of disease 
not merelj as mild defects of the \ertebKe but as 
possible signs of more extensive abnormalities as 
sociated a ilh them The most conspicuous patho 
logical changes which occur in connection with 
spma bihda occulta are soft ti sue mas es of fat 
fibrous tissue and muscle combined m varying 
proportions and extending from the subcutaneous 
tissues through the cleft and into the spinal canal 
where they maj either mtradurally or extra 
dutallv interfere with the function of constituent 
portions if the cauda equina or the spinal cord 
\ realization of th lacl” of agreement in regard 
to the clinical importance of spina bifida occulta 
has prompted this analysis the object being a 
review of the wide range of rondiuons a socuted 
with this feature and an attempt to determine 
the node of development of the diSerent clinical 
yndromes 

ETIOIOCV 

Incid nee The frequency with which spinal 
clefts base been found by X ray examitution 
when they were not su peeled has lei to exten 
sive investi‘’ations to determine their presence in 
normal individual The figures obtained from 
such studies show wide variations It was esti 
mate 1 b> Finck that 35 per cent of all people have 
spina bihda occulta \Vheeler determined from 
roentgenolOc,ical studies that defects are found ui 
the lamina of the fifth lumbar vertebra in 3 
per cent of adults Roedeter and Lagrot m one 
thousand exammaPons found lumbosacral spina 
bifida occulta m one third of the cases and m one 
fifth of these thousand cases it was the first sacral 
vertebra which was involved The anatomical 
studies of t\iIUs (61) revealed the pre ence 
clefts of the fifth lumbar vertebra m r 2 pet cent 
of r 471 specimens Bobart and Cusbway and 
Maier m a routine roentgenographic examination 
of 931 railway employees found 161 cases of 
lumbosacral spina bifada occulta 


Hintze states that in children spma bifida oc 
culta IS a norma! finding as it occur in 91 per 
cent of children from i to 2 years of age At n 
to J5 years of age it is found in onlv 3 6 per cent 
Cramer noted that 40 per cent ot infants have a 
fovea coccyges but states that this is not patho 
lOe,ical unless it extends beyond the twelfth year 
The variabilitv in o sification of the lumbosacral 
region is probably responsible for the greater fre 
quency of spinal clefts in children and thi has 
raised the question whether such defls should be 
considered pathological before the eighth year 
(Stcindli t) 

Bioiagi a! aspects Fr)m the standpoint of the 
ultimate cau e of these deformitie it is probably 
necessary to consider them as results of pnmarv 
germ defects or more accurately disturbances m 
the genes or hereditary factors which arc con 
tamed m the chromosomes of the germ cell and 
are tho ig ht to be the deletmmanla of the char 
aclenstics which they govern in their develop 
raent Thi 1 the view held bv biologists and is 
emphasized by Aschner and Engelraann who con 
eluded that these localization genes or gene com 
plexes may be altered and tran nutted to sue 
cceJing generations so as to produce abnormal 
Uies in various structures or organs A tendenev 
to familial occurrence of spma bifida occulta is 
mentioned by Alpers and Waggoner rho found 
this defect in , of o members of one famiU Ernst 
m ntions the occurrence of lumbar hypertrichosis 
in three generations — grandfather father on 

Another factor of importance in the production 
of these anomalies is the fact that this region is 
one which is undergoing marked phylo enelic 
changes This point is emphasized by Wilhs (6r) 
and by Steindler who consider the spine from 
the standpoint of the number of presacral se 
meats Tiie modal number of presacral segments 
being 4 an increase in number ( 5) is evidence 
of a reversion to atavism whereas a decrease in 
number ( 3) indicates a fonvard trend of develop 
ment and has a futuristic sigmficance From the 
investigations of WiUis (61) it is seen that 1 5 
pet cent of I 471 skeletons had 23 presacral se 
inents and 4 i per cent had 5 pre acral segments 
Such variations are interpreted as phylogenetic 
chau^es and represent the attempt of the human 
oryduism to evolve from a lower type wth 
lengthening of the spinal column to a more highly 
developed type with a shorter column 
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These facts have a definite biological signifi 
cance and serve to explain m some measure why 
anomalies are so frequent at this site Aschner 
and Engelmann (3) have frequently noted that 
structures or organs which are undergoing phjlo 
genetic changes are more prone to exhibit vana 
tions It was stated by them that structures 
which are phylogenetically more recent to de 
velop show malformations more frequently and 
likewise of greater extent Applying this state 
ment which assumes the importance of a bio 
logical axiom to the various forms of maldevelop 
ment in the lumbosacral spine would partly at 
least account for the frequency and variety of 
abnormalities m this region 

As a further predisposing factor in the causa 
tion of these anomalies we have to consider the 
variability m ossification Ossification is the con 
tmuation of developmental processes which have 
their begmmng very early in fetal life and de 
pends largely on the stability of the anlagen 
which are destmed to become bony* tissue This 
would of course have to take into consideration 
the chondrogenous stage and the blastemal stage 
It IS reasonable to suppose from the irregularity 
of ossification and from defects seen in the bon> 
structures that the process of normal bon> de 
velopment must depend on the integrity of the 
pre osseous tissues — that any defect in ossifica 
tion ma> be rightly attributed to an inherently 
defective condition of the aniage and m most of 
the defects we must perhaps look for the origin 
m the tissues in the blastemal stage This is 
evident from the fact that m some anomalies 
there is not onl> a complete lack of bony structure 
but also an absence of any form of pre osseous 
tissue indicating a defective aniage or a develop 
mental arrest in early fetal life Such a defect 
was seen in a case of congenital club foot where 
the posterior wall of the sacrum was absent and 
the menmges were adherent to the subcutaneous 
tissues through a wide sacral cleft (21) In the 
same specimen there was a complete defect of the 
Iamm$ of the lower lumbar vertebral on the nght 
side the bony defect being covered only by the 
spmal muscles In a specimen of am) eha seen by 
the writer there w as a complete absence of spinous 
processes and lammai and the pedicles were rudi 
mental) ( ) 

The process of ossification is important for the 
reason that we may have all grades of defects 
from a complete aplasia of the bone to develop 
mental arrests at any state of the process or 
perhaps merely a delay m attaimng a normal 
appearance The frequency of bifid neural arches 
in the fifth lumbar v ertebra ma) be m part due 


to the fact that this vertebra in some instances 
has a special mode of development This consists 
in the formation of two centers m the arch on 
each side one for the root transverse process and 
supenor articular process the other for the 
lamina mferior articular process and spine (Bar 
deen Thompson) Such a manner of formation 
would add to the complexit) of development and 
would be in some measure responsible for defects 
of that portion 

P VTHOGENESIS 

Pathological features Our knowledge of the 
abnormalities associated with spmal clefts is de 
rived partly from autopsy study and parti) from 
findmgs at operation In the classical description 
by von Recklinghausen of a case of congenital 
clubfoot with hypertrichosis and spina bifida 
occulta we have the basis for subsequent in 
vestigation of the pathological changes in this 
condition The spmal defect consisted of a sacral 
cleft which was occupied by a mass of fibrous 
tissue extending from the subcutaneous area into 
the spinal canal Here it proceeded through the 
dura and was intimately related to the cauda 
equina and the spmal cord which had been length 
ened to the extent of five segments Tlus ab 
normal structure consisted of fibrous tissue fat 
and muscle Ribbert described a case very similar 
to this with the exception that there was more 
muscle and less fat In this the lumbosacral cleft 
was covered b) a dense fibrous membrane with a 
slit hke openmg through which a heavy fibrous 
band took its course In Bohnstedt s case a myo 
fibrohpoma extended from the subcutaneous re 
gion through a sacral cleft into the intradural 
space and surrounded the nerves of the cauda 
equina 

Further information on the abnormal condi 
tions was obtained from operative procedures de 
signed to obtain relief from various disease 
processes Among the first reports were those of 
Jones Maass Ratzenstem Voelker and Reiner 
While the cbmcal conditions for which operations 
were undertaken varied greatly the pathological 
features were very constant The latter consisted 
of masses of fibrous tissue and fat fibrohpomata 
which were m close relationship to the cleft and 
frequently w ere attached extraspmally to the sub 
cutaneous tissues Intraspinally these masses of 
tissue at times proceeded through the dura and 
mvolved the nerves or cord but for the most pact, 
thej were extradural and produced their effects 
by pressure or traction on menmges or nerves 

Fmck, m a senes of 46 autopsies on infants 
to 8 weeks old found that normall) there is no 
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fat deposit m the tpidural space In ii cases he 
noted lammal defects \\hich were covered b> the 
membrana reuniens posterior In 7 of the latter 
there were masses of fat tissue and fibrous hand 
from the contents of the sacral canal to the 
periosteum These fibrous bands connected the 
dura and nerves to the wall of the canal 

In a case of congenital club foot the wnter 
found an extensive fibrolipomatous mass occupv 
in^ a sacral cleft and firmly attached to the dura 
underneath to produce an elongation of the spinal 
cord This mass was entirely extradural Micro 
scopically it consisted mostly of fat tissue and 
fibrous tissue In several areas examined no 
muscle fibers (hematoxylin eosm stain) or nerve 
fibers (Spielmever stain) were found 

Genesis of msofihrolipomata In seeking an ex 
planation for the occurrence of these abnormal 
structures we probably have to refer them to 
the blastemal stage of bony development It is 
quite generally agreed that they appear at a verv 
earh period of fetal life probably not later than 
the beginning of the third week The manner of 
development is expressed by von Recklinghausen 
asfollo vs Thisarrangementispositiveevidence 
that the disturbance occurred at a time when the 
muscle germs differentiated from the anlage of 
the lammal arches but that the lamtnal arches 
left open a path for the muscle masses to gam 
entrance into the interior of the cartilaginous 
canal Nothing opposes the assumption that 
the fat tissues entered the canal at the same time 
as the muscle 

The conception of von Recklin':'hausen requires 
perhaps a slight modification as at this stage of 
development the transposed tissues are primitive 
embryonic tissues Although fibrous tissue ap 
pears earlv m the embryo adipose tissue is not 
found until the fourth month (Bardeen) The 
histological appearance of the fat fibrous tissue 
and muscle m myofibrolipomata was normal 
This indicates a well marked independence of 
these primitive tissues after being placed m a 
different environment and their ability to persist 
and to differentiate after such transposition un 
doubtedly has an important bearing on the 
development of the symptoms seen clinically As 
these tissues can retain their power of growth 
and can develop parallel with the develt^ment 
of the other u sues of the body it would explain 
vvhv pressure svmptoms occur and also why they 
make their appearance at variable ages of the 
mdivndua! This may explain also the apparent 
latency of svmptoms m some cases 

As we have in the embryonic stage a variable 
inhibition of bony development of the vertebral 


arches which may consist of a complete suppres 
Sion or merelv a retardation of growth a charac 
tenstic not seen in the other tissues we may 
uinclude that the primary alteration in the 
genesis of the abnormality is that of the primitive 
bony tissue The muscles derived directly from 
the myotomes— the deep muscles of the back and 
the intrinsic thoraco abdominal muscles — are to 
be considered both phylogeneticallv and onto- 
genetically the oldest of the skeletal muscles 
(Lewis) From this it may be assumed that the 
muscles of that region would be constant in their 
development and show no great variation due to 
peculiarities of their own 

Among the most important structures there 
fore m the causation of abnormalities seen with 
spina bifida occulta we have to consider prin 
cipally the embryonic tissues of that region which 
are destined to become fibrous tissue fat muscle 
and bone and of these we see by far the greatest 
variability of growth in the bony tissue As the 
other tissues possess a greater stability of growth 
It is reasonable to infer that the primary change 
which occurs in a deviation from the normal 
course of development is that which is seen m the 
embryonic bony tissue 

The anatomical arrangement of soft tissue 
masses as myofibrolipomata indicates a close re 
lationship of these structures to the meninges 
Thus we see that m some instances they proceed 
inlradurally and come m contact with the spinal 
cord which is usually elongated as a result of the 
firm attachment to the tissues near the cleft At 
other times the adhesions may involve the me 
nmges alone over a wide area In addition we 
may have masses of transposed fat and fibrous 
tissues overlying the dural sac where they produce 
a constncbon or pressure upon the cauda equina 
And finallv the peripheral nerves alone may be 
affected These features show that transposition 
of such tissues occurs at a time when the meninges 
are developed in some instances undoubtedly 
before the meninges are completed dorsally as 
shown by the intradural displacement in others 
after that stage has been completed as dem 
on trated merely by adhesions 

Defects of the medullary plate In discussions of 
the abnormalities m spina bifida occulta reference 
IS frequently made to defects of the medullary 
plate The work of Ernst on malformations of 
the central nervous system is used to explain 
many of the complicated change which affect the 
lower portion of the spinal cord and which are 
considered to be the outstanding defect respon 
sible for neurological symptoms While it is 
evident that the investigations of Ernst form an 
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important part of our knowledge of maldevelop 
ment of the nervous sj stem j et it is obvious that 
his views cannot be applied unreservedl> to the 
changes ordmaril> seen m spina bifida occulta 
Ernst states that malformations of the central 
ner\ous sjstem are practicall> always the results 
of incomplete closure of the medullarj groove 
He refuses to accept the possibihtv that meso 
dermal structures (bones muscle) plaj an> part 
in the development of spina bifida and justifies 
his attitude b> stating that the closure of the 
medullary groove precedes the formation of the 
vertebral arches so that the blastema for the 
spinal canal must adjust itself to the medullarv 
canal and not the reverse This opinion had been 
previously expressed b> v Monakow 

The extensive defects which Ernst described 
are in marked contrast to the appearance of the 
spinal cord in spina bifida occulta and though 
in their milder forms the> ma> produce similar 
s>mptoms It is necessary to differentiate the two 
types of lesion w ith respect to their dev elopmental 
features An incomplete closure of the medullary 
groove represents a primarj malformation of the 
cord whereas the appearance of the cord in spina 
bifida occulta is usually normal or presents a 
secondary degenerative process We have there 
fore two separate and distinct pathological en 
titles 

In his conception of amjelia Ernst mamUins 
the same fundamental basis However he con 
cedes the normal development of the peripheral 
nerves which would necessitate the intactness of 
the central nervous system at least to a certain 
stage of development In am>elia the relations 
are such that the process of development maj 
be interpreted as one which affects primarily the 
bony architecture and secondarily the spinal 
cord The conclusion was drawn from the studj 
of a case of am>elia in which the peripheral 
nervous sjstem was fuU> developed ( 22 ) These 
findings are also in accordance vvith those of 
Staemmler who reported a normal appearance of 
motor and sensory nerv es and spinal ganglia 
In 1909 Fuchs as a result of clinical observa 
tions expressed the belief that many syndromes 
can be explained b> assuming a hypoplasia or 
djsplasia of certain portions of the spinal cord 
Such a condition was held responsible for the 
occurrence of enuresis nocturna s>ndact>ly of 
the toes sensorj disturbances defects m the 
lower cord and the sacrum (spinal clefts) dis 
turbances of abdominal and tendon reflexes and 
weakness of the peronei with consequent de 
formities of the feet This marked the beginning 
of the doctrine of mjelodvsplasia which sub 


sequently has found man> proponents and has 
been used indiscriminatelj to account for con 
ditions which presented no definite pathological 
changes 

Such a theory is open to serious objections not 
the least of which is the fact that it has nev er been 
proved morphologicallj The presence of such a 
lesion would obviously preclude the possibility 
of benefit bv surgical intervention yet it has been 
repeatedly shown that conditions described by 
Fuchs are amenable to treatment The symptoms 
of a hypoplasia of the cord should make their 
appearance early m life but it is frequently 
found that they present themselves at different 
ages of the patient And finally the symptoms of 
so called myelody splasia are usually associated 
with definite pathological alterations which are 
sufficient to account for the neurological dis 
turbances 

Spina bifida occulta is m some instances com 
bined with external manifestations of the skm 
over the cleft as hypertrichosis pigmentation 
scars or retraction Such manifestations when 
present are pathognomonic of spina bifida oc 
culta andvvhile they occur m relatively few cases 
they probably have a definite significance The 
changes seen with spmal clefts are interpreted 
by many authors as a disturbance of the transi 
tion from the medullary groove to the medullary 
canal This would indicate a defective formation 
of structures which are derived from the primitive 
ectoderm and in case of primary malformation of 
the cord it is reasonable to suppose that defects 
of the ectodermal tissue may be manifest in the 
skm over that area as w ell as m the cord under 
neath It seems that such external manifestations 
of the skm constitute the closest approach to an 
anomaly of the cord as the two have a common 
origin An example of this was seen in Case 
m which a small sinus tract led down from the 
skm toward the spine In cases of hypertrichosis 
as described by v Recklinghausen Ribbert and 
Bohnstedt the most formidable lesions of the 
cord and cauda equina were found when such 
external manifestations were present yet even 
m these there was a decided preponderance of 
mesodermal element participating in the ana 
tomical construction 

CLINICAL ASPECTS 

The large variety of clinical conditions which 
have been brought into relation with spina bifida 
occulta include peripheral phenomena and visceral 
disturbances Among the former the most im 
portant are deformities of the feet pnncipallv 
club foot and hollow foot Congenital club foot 
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has been interpreted b) a number of different 
observ ers as the result of a muscular imbalance of 
the foot but it has been difficult to define etacUy 
the manner m which this deformity develops on 
such a basis The difficulties have been pattlj 
overcome b\ establishing the fact that the 
musculature of the leg is abnormal 

In examining a specimen of congenital club 
foot the writer was able to demonstrate definite 
patholo ical alterations in the muscles (21) 
These consisted of various degrees of atrophv 
irhich was most severe m the peronei In prac 
tically all the muscles examined some form of 
atrophy was noted but in the evertors and dorsi 
flexors of the foot it reached its most marked 
form manifested as a fibrosis of the muscle tis uc 
In the same specimen the peripheral nerves of 
both legs presentel a normal appearance but the 
lowrr spine was the seat of definite rflianges 
The spinal cord was lengthened as a result of 
firm adhesions between a subcutaneous fibro- 
hpoma ani the menmgev The cord was necrotic 
at us lover end but on cross section study at the 
level of the cleft it showed no abnormality In 
addition the atrangerntni of the nerves of the 
Cauda equina was altered From this study »t was 
apparent that congenital club foot can be brought 
into a debnite relationship with spma bifida oc 
culia the probable mechanism of development 
being one which affects the component portions 
of the peroneal nerve more than the other nerves 
arising at that level of the spinal cord 
Ihe occurrence of atrophic muscular changes 
in cc nff nital club foot ha been substantiated ro 
<ntlv bv Mau However from his study of a 
fetus of 8 months a different interpretation was 
pU ed on the relative importance of the two 
mam groups of muscles controllirg the position 
of the foot He found that the roost marked 
atrophic changes were present m the tibialis 
posterior the flexor hallucis and flexor digitorum 
longus The same changes although somewhat 
less severe were found in the peronei and the 
tibtah antenir In none of the muscles was the 
proce so pronounced that it could be considered 
a degenerative atrophy In addition an extensive 
defect was present in the lumbar veilebry Mau 
considers the deformity as one which is brought 
about mo tly by the invertors of the foot par 
ticularlv the tibiahs posterior 
The mve tigations of Mau are also directed 
toward the question of physiological supination 
of the foot Ihis IS a much di puted point as seen 
from the studies of Bohm The o-called physio- 
logical supination which is predicated b> some 
authors and denied by others occurs during an 


early part of fetal life before there is any pos 
sibihty of muscle action A congenital club foot 
which rest on a neurogenic basis must depend on 
muscular activity In a foot in which the con 
tcollmg muscles are defective that feature alone 
would be sufficient to account for the deformitv 
and would certamlv outweigh in importance the 
effect produced bv a normal supination through 
which the foot passes On the other hand m a 
foot which has a normal muscular balance it 
raav rightly be expected that by such balance any 
deiormity whidi may be due to a physiolo ical 
supination can be overcome In this respect a 
physiological supination of the foot occupies ap- 
proximatelj the same position as the flexed hip 
I nee or elbow during mtra uterine life and 
therefore the question of presence or absence of 
a normal supination of the foot is one which is 
purely of acadermc interest and has no great 
bearing on the production of a congenital club- 
foot It IS pos ible that this supmated position 
mav be maintained until after birth The writer 
has bad occasion to see an infant with a congenital 
club foot which according to the obstetnevan 
was definitely contracted in a position of cqumo 
varus On the Sixth dav after birth the foot could 
be completely corrected bv active control of the 
muscles although no treatment whatever bad 
been administered 

Brockman m a recent publication discusses 
congerotal club foot from the standpoint of the 
interrelation of the tarsal structures Muscle 
action 1$ not considered important as an influence 
in the production of the deformity but is stressed 
as a means of arriving at a cure by attaining 
proper balance 

Whatever may be the prevailing opinions m 
regard to the cause of dub foot it is evident that 
our dforts must be directed toward a more in 
tensive study of the mu cular apparatus of the 
foot 

Hollow foot or daw foot in its relation to spina 
b fida occulta has been studied particularly by 
Hackenbtofh who reported the results of opera 
(tons m 70 cases In per cent of these positive 
changes were found m the spine and m yo per 
cent definite benefit was obtained Hackenbroch 
al o calls attention to the possibility of positive 
operative findings in cases m which ''v. ray e-x 
ammations revealed no abnormality (spma bifida 
occulta Denuce) In 2 cases of hollow foot re 

S otted bv Brechot spinal clefts were present aM 
y performing a laminectomy one case v as cured 
and the other was greatlv benefited 
The anatomical basis for daw foot is probably 
the same as that for club foot with the ex eption 
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that few er muscles are in\ oh ed This xv ould de 
pend on the extent to which the ner\es arising 
from the lumbosacral region meet interference by 
fibrolipomatous structures and likewise on the 
level at which such changes occur In a hollow 
foot the deformity is chiefly due to a paral>sis of 
the dorsiflexors while the evertors remain intact 

Two cases here reported were seen at the Los 
Angeles Orthopsedic Hospital School and show 
the relationship of spina bifida occulta to foot 
deformities* 

Case i E N No 2316 male 8 years of a^e was 
first seen m the clinic m September 1924 He was referred 
on account of deformity of feet Examination shotved a 
moderate degree of claw foot bilateral (Fig i) There was 
no complaint of back trouble The \ ray showed a com 
plete sacralization of the fifth lumbar vertebra and a 
bifid lanunal arch of the first sacral Coment (hi ) 
Treatment consisted of tarsal stabilization This patient 
also had a nocturnal enuresis which according to the 
follow up record continued until he was 11 years old 

Case 2 M C No 2642 female ii years old was 
seen ui the clinic m March 1025 The complaint was 
deformity of both feet The father stated that at the a e 
of 4 years the patient bad spinal menmgitis and spent 6 
months in a hosp tal After that it was noticed that the 
feet became deformed The deformity has been progressive 
Examination showed a dorsal round back and moderate 
degree of claw foot bilateral but worse on the left (Fig 3) 

In the lumbosacral re ion is a funnel shaped depression 
in the center of wluch is a small sinus leadin in toward the 
spine (Fig 3) Till has been present s nee birth A cleft 
cannot be definitely felt Treatment cons sted of stripping 
of the os calci with arthrodes s 0! the astragaloscaphoid 
and calcaneocuboid jo nts on the right and transtarsal 
08teotom> on the left The \ ray examination (Fig 4) 
shows a wide defect of the lammal arch of the fifth lumbar 
vertebra and cleft of the upper two lamin® of the acnim 

Paraljses of different degrees of se\erit> are 
not uncommonly found with spina bifida occulta 
Hoelen reported one case in which the first sjmp 
tom was a bilateral paral> sis of the peronei The 
X ray examination showed a lammal defect of the 
first sacral \ ertebra and the spinal fluid had a \ er> 
high albumin content At operation a mass of fat 
and connective tissue was found to protrude into 
the spinal canal through the gap Following re 
mo\ al of this mass all the nervous sy mptoms sub 
sided and within a year the feet had returned to 
normal shape In the case of Maass \anous 
paralytic disturbances were associated with a 
spina bifida occulta of the entire lumbar region 
At operation a fibrolipoma was found to constrict 
the dural sac Spiller (51) reported several 
instances of spina bifida occulta with atrophy and 
motor disturbances of the low er extremities 
Bufalmi has observed 4 cases of late paralvsis 
of the lower limbs and associated with spinal 

T tm t f these ises w rrd tbyDCL 
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clefts In of these the paral>sis was spastic in 
type 

In the knee the principal deformity seen with 
spma bifida occulta is a flexion contracture 
usuall> congenital According to Delcroix spinal 
clefts maj be a factor m producing the deformitj 
He states further that m 25 of 29 cases on record 
the anomalj was bilateral and it was always 
progressive or inclined to recur The importance 
of spina bifida occulta in flexion contracture of 
the knee is illustrated by Ascher who had occa 
Sion to perform a laminectomy m one case which 
relapsed after correction of the knee He found 
a large mass of tissue occupying the epidural 
space underneath a cleft of the fifth lumbar and 
first sacral vertebra This w as resected and on 
microscopic examination was found to consist 
mostly of fat and fibrous tissue with small 
amounts of muscle bone and cartilage There 
was a marked improvement m the condition 
following operation Matzdorf m a study of 3 
cases with spinal clefts described a disturbance 
of gait which consists of w alking w jth the knees 
partly flexed and is probabl> due to contraction 
of the flexor muscles of the knee Stemdler 
observed 4 cases of congenital dislocation of the 
knees accompanied by spma bifida occulta 

Congenital dislocation of the hip combmed 
with spina bifida occulta was first mentioned by 
Lucke Extensive m\ estigation of the associa 
tion of these tw 0 conditions is lacking and their 
relationship is not clear Fieri has reported the 
occurrenw of dislocation of the hip with spma 
bifida occulta m 18 cases Beck states that m 30 
cases of dislocated hip spinal clefts were found in 
6 and Spisic noted 7 instances of spma bifida 
occulta in 10 cases of dislocated hip Further 
observations of this combination were reported 
by Brunner (12) Sever and Colb> 

Sensory disturbances as hyptesthesia anxsthe 
sia and parssthesias occur very frequentlv w ith 
spma bifida occulta and are usually accompanied 
by other symptoms Thermal hypcesthesia has 
been emphasized by Fuchs The areas most 
affected are the outer border of the foot and the 
toes Finck states that 84 per cent of cases of 
spma bifida occulta show an ancesthesia of the 
plantar surface of the foot 

The development of trophic ulcers as a result 
of spmal defects has attracted attention largely 
because such ulcers are extremely resistant to 
treatment They occur mostly on the plantar 
surface of the foot and frequently m\ol\e not 
only the skm and subcutaneous tissues but also 
the bones especially the metatarsals In several 
instances severe infections developed which 
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neces itatcd amputation InonecaseeKaminedb\ 
Sutton the posterior tibial nerve was the seat of 
extensive changes The fasciculi were separated 
bj collections of fat and in no part was health> 
nerve tissue detected The arteries showed a 
marked increase in the size of the muscular la\er 
In another cd e examined bj Brunner (13) the 
nerves presented the appearance of a hv-perplaslic 
neuritis It is probablv significant that the most 
extensive changes in the penpheral nerves have 
bei n associated w ith trophic ulcers and likewise 
the simultaneous occurrence of changes in the 
blood vessels is perhaps more than a coinadence 
That the pathological changes in the spine have 
a definite role m the causation of these ulcers is 
shown b> the improvement which followed re 
moval of the injurious influences This is evident 
from the reports of Jones EUberg Eat enstein 
Kochs and Bnckner 

\ isceral disturbances especiallj enuresis noc 
turna have been observed \erj frequentH m 
connection with spina bifida occulta It was 
stated bv Pentz that spinal defects are found m 
bS per cent of adults and m 53 per cent of children 
Fuchs examined 10 cases of enuresis and found 
clefts of the sacrum m 6 Men? and Smith re 
ctntU reported o cases of dilatation of the ureter 
accompanied b> unnar> disturbances mostly 
enuresis and contlude that such changes are 
neurotrophic in origin and related to spma bifida 
occulta In one of their cases operation revealed 
that the sacrum was open throughout posteriorly 
and under the membrane covering the hiatus vas 
a pad of fat which was most prominent opposite 
the first and second sacral vertebrs Delbet and 
len performed operations on 4 patients with 
enuresis In 20 of tlese spinal clefts were de 
monstrable The operation revealed m every case 
d librous band bridging the gap in the spine and 
compressing the dural sac and nerv es of the cauda 
equina B\ resection of these fibrous structures 
10 patient including all cases of purely nocturnal 
enuresi were cured and ro were shghtK im 
proved F J Cramer reported 4 cases of enuresis 
vv ith spina bifida occulta By operationacurewas 
obtamed m 2 Brechot performed a laminectomy 
of the lumbosacral region m 6 cases and obtained 
partial cures m all of them Among 19 cases of 
enuresis ob erved b\ Jacobovici Urechia and 
Teposu It was demonstrated that 16 had spinal 
clefts and 3 had other osseous defects Of this 
group 15 V ere subjected to operation which ton 
sisled of a laminectomv The operative results 
sho ed that 9 were cured 3 were relieved i was 
partlv relieved i showed no change and i died 
Colbv related an instance of urinary retention 


and constipation w ith a cleft of the fifth lumbar 
vertebra and the sacrum The operation which 
consisted of resecting a hpomatous mass from the 
dural sac and sacral nerves resulted m a cure in 
4 weeks Francois repotted 2 cases of stubborn 
constipation and unnarv retention associated 
with spina bifida occulta The changes in the 
spine consisted of a compression of the dural sac 
by heaw yellowish ligaments By removal of 
these structures complete cures were obtained 
The relationship of spma bifida occulta to low 
back pain has been a matter of great interest and 
in this connection there is evidently a decided 
divergence of opinion among different observers 
Willis (60) states that whereas spinal clefts are 
normally found in only i 2 per cent of specimens 
he has been able to demonstrate such defects m 
ro per cent of 100 consecutive cases of lov back 
pain On the other hand Bohart and Cushway 
and Maier do not believe that spma bifida oc 
culta plays any part m the cau ation of low back 
pain "Ihev arrive at this conclusion from the 
Uct that railway employees perfoanmg heavy 
labor and subjected to accidents ate no more 
liable to suffer iniury because a cleft is present 
Margulis mentions the occurrence of a lumbo 
ischial syndrome consisting of pam and patalysi 
as a component of the clinical picture of spina 
bifida occulta Westkoit and Gudzent believe 
that certain casts of sciatic, are related to clelts 
of the lumbosacral region 
The following case is repotted to illustrate a 
peculiar type of disability of the back with a co 
existing spina bifida occulta 
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Pi 3 Roentgenogram showing sp nal defect in lam na 
of first sac al vertebra Case i 


F g r Photo ph showing deformity f feet in Case i 

The \ ray e nunation revealed an r w cleft of the 
lamina of the fi st sacral vertebra Th s e tended down 
ward toward the second s c al vertebra and m its lo er 
portion was cons derably wider th n at the ui^ier end 
The area of the d feet was somewhat indi tinct and ap- 
pa ntly was unde go n<^ calcification In addition there 
was a b fid ight transverse p oce s of the fifth lumb r 
V rtebra and a hypert ophic arthnt s of the lumbosac 1 
JO nt 

Following th evarm ation the pat ent wa not seen for 
b ut a >ear During that t me he developed unnary d s 
turbances consist ng pn cipallj of attacks of neph olithu 
The pain m the lowe back was at this time somewhat 
les se ere but n addition he had cry frequently e 
p enced a snapping s nsation in that area This would 
occur when he performed ce tain movements as getting 
up f om a stooped pos t on at times also when he was sit 


tm*^ down and pe formed certain movements as twisting 
his bod} or even raising h s arm The snapping was always 
accompanied by pain wbich radiated for a short d stance 
to either side of the midlme Also it was located in the 
same area where his previous pain had been The sensation 
according to the patient was very much like that percei ed 
when hitting the era y bone of the arm Also he de 
veloped a weakness of the back which con isted of inab lity 
to nse from a stooped position until he had flexed his thighs 
and knees He staled further that at this time he was 
unable to hold his urice espec all> at mght This he at 
tributed to his unnary condition 

IvxaminaUon at this time showed a greater range of 
raobdity of the spine although it was still limited Tender 
ness was not present except at the upper end of the sacrum 
At the site of the cleft as seen in the roentgenogram it was 
possible to palpate a small mass of firm tissue which was 
closely adherent to the sacrum The consistency was that 
of heavy fibrous tissue or cartilage Firm pressure on this 
small mass produced a sensation of p m very similar to 
that experienced by the snapping of his back In addition 
t produced the sensation of a desire to urinate Beyond 
that no other findings could be detected by examination 

The principal points of interest in this case are 
the disabiht> due to low back pam the unnary 
disturbances and the X ra> findings In the pres 
ence of spinal clefts it is necessar> to bear in 
mind the frequencj with which such defects are 
combined w ith other pathological features as ab 
normal masses of fibrous tissue fat etc In the 
case under discussion the most striking character 
istic IS the possibiIit> to reproduce the sjTnptoms 
which constitute the complaint of the patient 
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The sensor> disturbances noted here are such as 
would be caused bj irritation of the posterior 
primar> division of the upper sacral nerves and 
It is %er> likelj that such irritation is produced 
abnormal fibrous structures extending through 
the cleft The urinary condition which dexeloped 
into an enuresis may be explamed on the basis 
of irritation by such structures of the sacral 
autonomic ner\es Such a process maj well be 
considered as an important factor in all cases of 
enuresis in which the pathological features are 



demonstrable m the spine The probability of 
interference with the function of the autonomic 
nerxes was mentioned by F J Cramer who 
stated further that the stimulating phenomena 
may gradually de\ clop into paraly tic phenomena 
There remains further the question whether 
some of the phy siological disturbances of the func 
tion of somatic nerves can be explained on the 
basis of irritation with consequent stimulation on 
the one hand and partial or complete physio 
logical interruption on the other In the case of 
sensory nerves an irritation or stimulation would 
be manifested as pain or parassthesias whereas a 
complete interruption would appear in the form 
of anaesthesia or hypEsthesia That a similar 
phenomenon occurs with motor nerxes is quite 
possible and is most strongly suggested by the 
flexion contracture of the knee In such a condi 
tion the two possibilities to consider area paralysis 
of the quadriceps extensor and an oxeractmty 
or spastiaty of the flexors of the knee The 
flexors of the knee receix e their nerx e supply from 
the upper sacral nerves and therefore from a 
level which is most often the seat of congenital 
anomalies with their concomitant pathological 
changes The extensors of the knee on the other 
hand are innerxated by nerx es arising at the lex el 
of second third and fourth lumbar segments 
which are rarely affected by such abnormalities 
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Therefore the topographical arrangement is such 
that the nerves to the flexors are more liable to 
meet interference with function and under such 
conditions a flexion contracture of the knee 
would be produced bj a functional disturbance 
of the flexors rather than bj one of the extensors 

TREATMENT 

The form of therapy to be used in cases of 
spina bifida occulta must of course depend 
largelj on the gravity of the symptoms The 
course which is frequently pursued is operative 
treatment of the abnormalit> in the spine This 
consists of lammectom> and removal of fibrous 
bands and lipomata which are in relation to the 
meninges or the nerves of the cauda equina This 
procedure however is still in the experimental 
stage and the indications for it are not yet clear 
K Cramer and Hackenbroch advocate this form 
of treatment in cases in which there is a progres 
Sion of s> mptoms Cramer considers the presence 
of tenderness over the cleft as a valuable sign in 
the diagnosis of spina bifida occulta and also in 
deciding on operative interference Brickner 
advised operation m infants and children with 
signs but no symptoms and in adults with suffi 
ciently serious and progressive symptoms Sever 
believes that operation is not indicated in a large 
number of cases especially when not associate 
with pain anesthesia or complete paralysis 
F J Cramer stated that patients with urinary 
disturbances in combination with spinal clefts 
offer a poor prognosis as to life and without 
operation death may be expected in the third 
decade While the operative results in some con 
ditions as enuresis indicate a decided benefit to 
the patient in other disturbances they are not so 
satisfactory It would be difficult to formulate 
definite indications and jt is obvious that surgical 
procedures must be considered from the stand 
point of the sy mptoms in each indiv idual ca^e 

bUlIUAR'i 

Spina bifida occulta is a congenital defect 
found most commonly in the lumbosacral region 
and frequently associated with other abnormal 
ities which are responsible for the appearance of 
symptoms The abnormalities consist usually of 
masses of fibrous tissue fat and muscle tissue 
which are located m or near the bony defect and 
by extension interfere with the function of iJie 
nervous structures underneath the cleft De 
velopmentally tlie most probable process of mal 
formation is one which affects primarily the bony 
structures the alteration m the soft tissues being 
brought about bv a transposition of tissue in the 


sense of von Recklinghausen Such a mechanism 
of formation is most nearly in consonance with 
the pathological changes seen at autopsy and at 
operation and must be differentiated from the 
process of primary malformation in the cord it 
self Clinical observations indicate that a large 
number of syndromes can be definitely traced to 
such anomalies of the spine The importance of 
spinal clefts is illustrated bv the investigations of 
l^mpar who found among 40 cases of spina bifid i 
occulta only one who did not present neurological 
symptoms (Ascher) Operative treatment by 
laminectomy and removal of injurious influences 
has yielded a relatively high percentage of 
beneficial results 
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RESULTS IN RELATION TO THE SITE OF AAIPUTATION IN 
THROMBO-ANGimS OBLITERANS' 

CIIARLFS F BURKE 31 D RocaEs.TEB Miynesota 
F Ito 10 c TJi M j F St 
AND 

HrNP\ \\ NE\ERDING AID FACS Rootester Miwesot^ 

O th r««l ** Cf > Tlie If » Cj c 


I F amputation becomes necessary in cases of 
Ihrombo nngntis obliterans it is often difficult 
to decide on the proper site for operation Such 
a decision is of great importance particular^ 
since m joung persons conseryation of as 
much of the extremity as possible is highly de 
sirable We present here the results of a study of 
102 amputations in cases of thrombo angiitis 
obliterans uhich uas made to determine if pos 
sible any valid criteria by uhich the operative 
site mijjht be chosen 

Our study was confined to procedures on the 
lower extremities not including amputation of 
the toes or portions of the foot because these pro 
cedures can u uallv be employed only m cases m 
which there has been sudden thrombosis of the 
vessels of the toes with either or both of the mam 
vessels of the foot pulsating normally or (4) m 
selected cases m which the blood supply has been 
enhanced by previous lumbar sympathetic gan 
ghonectomy (Fig i) Our interest in the in 
dividual case lies chieflv m whether the extremity 
can be successfully amputated below the knee or 
above it 

Sixty four of the 102 operations w ere performed 
at Tht Mayo Chnic and 38 were performed else 
where (Table I) This senes includes the group 
previously reported by Allen and Meyerdmg 
Of the 4S cases m which amputation was per 
formed below the knee at The Mayo Chmc heal 
mg occurred by primary intention in 28 Healing 
was delayed m 8 cases and absent in 9 In the 
latter higher amputation was necessary In 5 
cases amputation below the knee was performed 
elsewhere than at the clinic In 18 primary heal 
ingappirently occurred according to the patient s 
statement Healing was delayed m 6 cases and 
m 1 case higher amputation was neces ary later 
In the 70 cases healing by primary intention 
occurred in 46 f66 per cent) Healing was de 
lay ed in Z4 cases t o per cent) Thus 86 per cent 
of the amputations below the knee y\ ere ultimate 
K successful In 10 cases (14 per cent) higher 
amputation was necessary 

In J9 cases amputation was performed above 
the knee at Tht Mavo Chmc In 17 cases the 


wound healed readily and in cases healing was 
delayed Amputation above the knee was per 
formed elsewhere in 13 cases In 10 cases primary 
healing apparently occurred m i casehealingwas 
delay^ and m 2 cases higher amputation was 
necessary Of the total of 32 cases healing by 
primary intention occurred in 2, (84 per cent) 
Healing was delayed in 3 cases (9 per cent) In 
2 cases (6 per cent) higher amputation v as neces 
sary 

In the entire senes amputation was performed 
below the knee in 50 per cent and abov e the knee 
m 4* per cent The cases of amputation below 
the knee included those with pnmary healing and 
those with delay ed healing The cases of amputa 
tion aboye the knee included those m which the 
amputation was performed directly above the 
knee because it was the site of choice, and cases 
in which healing belov the knee v as not satis 
factory 

The successful amputations below the knee 
were compared with those that were not success 
ful and with those in which amputation was 
directly abov e the knee (Tables II III and IV) 

A history of prevnous superhcial phlebitis ap 
parently has no bearing on the prognosis of 
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TABLE II —AMPUTATIONS BELOM THE KNEE TABLE III — ^AMPUTATIONS BELOM THE LN-EE 
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amputation In cases m Mhich there Mas ceclema 
and in A%hich postural drainage had been earned 
out before amputation the nound healed as well 
asMhen cedema had not been present The extent 
of gangrene is not significant except \ hen it m 
xoKes the leg and knee also Rest pain the 
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Ijj, j A CBse of thrortibo-angiitis obtite ati^ Aflec 
conservative measures were unsuccessful in heal s the 
gang enous areas resection of the lumbar sympathet c 
ganglia and trunks V. as performed Ilov-e ct itwasfinally 
necessary to d sarticulate the second and third toes at 
the metatarsophalangeal joints Through the increased 
blood suppl> p ovidcd by the previous operation the 
stumps beaM 

varying degrees of exercise pam and the duration 
of tJie disease have no prognostic value in regard 
to amputation It is possible that in a larger series 
of cases these phases of the subject would have 
greater significance 

The age of the patient has little influence on the 
success of amputation at different lev els except in 
older subjects (Table V) The ages ranged from 
2z to jears Sixty six per cent of the amputa 
tions were performed on patients between the 
ages of 30 and 44 >ears Amputation was per 
formed successfully below the knee on one patient 
aged 59 years In general if the patient is past 
middle age amputation is more safely performed 
above the knee 

The predilection of the disease for Hebrews 
has been widely discussed On this account race 


p rxdfdf m 4 t 4 pesetjtso mipisat p wus WTisiflered Eighteen of the 102 amputations 
„ f b« putau , g pjj pertorraed on Hebren 


392 


SURGER\ G\NnCOLOG\ AND OBSTETRICS 



1 g \ St mp th d week foil wi g mput 


patients Slightly less than 40 per cent o! the 
total number of cases of thrombo angiitis ob 
literans thus far observed at The Ma>o Climc 
have occurred among Hebrews The remaining 
S4 amputations (8 j 4 per cent) were distributed 
nmong patients of many nationalities There was 
no vanalton in the healing among the nationalities 
(Table VI) 

The significance of tobacco has been much 
stressed b> certain writers Ninet> four per cent 
of the patients in our senes were known to use 
tobacco in varying amounts Nothing of signifi 
cance was revealed bv a consideration of the 
amount used bj the different groups 

The patency of the vessels may be of signifi 
tance There is a suggestive relationship between 
the extent of patency of the femoral artery and 


TABLE V —AGE INCIDENCE AT AMPUTATION 
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the results of healing In the group of cases in 
w hich operations below the knee w ere not success 
ful (Table III) all of the recorded femoral pulsa 
tions indicated some impairment and m two 
thirds of the cases the impairment was marked 
This fact mav be of significance and should be 
studi^ in a larger scries The popliteal artery 
often IS palpated with difficulty Too much 
emphasis should not be placed on its relationslup 
to healing This is demonstrated by the fact that 
Its pulsation could not be felt in 37 per cent of the 
cases m which amputation was successful belo' 
the knee It w as palpable m some of the cases in 
which healing below the knee was not successful 
The patency of the low er arteries is probably of no 
significance We believe that m determining a 
site for amputation the femoral artery should be 


TABLE Vr — RESULTS ACCORDING TO RACE 





BURKE AND ME\ERDING AMPUTATION IN THROMBO-ANGIITIS OBLITERANS 393 


TABLE \II — AMPUTATION I\ CASES OBSER\ED 
AT THE JIA\0 CLINIC 
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gi\en greater consideration than the popliteal 
artery 

Treatment b> means of tjphoid vaccine (3 5 
6 8) and radiant heat was emplo>ed in many 
cases to improve the blood supply before and 
after operation We believe that these are useful 
measures and that through them the success of 
amputation can be augmented The vaccine 
might be given intravenously four or five times 
preceding amputation and could safei> be given 
again 2 or 3 da>s after the operation 

Besides the age of the patient and the extent 
of the patenc> of the arteries of the extremities 
the general condition should be considered in 
choosing a site for amputation The condition of 
the tissues at the proposed site of amputation is 
important also If the muscles are greatlj atro 
phied healing ma> not be satisfactorv below the 
knee Palpation frcquentl> reveals a distinct 
change of temperature in the skin This be 
of lid in determining the site of amputation 



Fis 4 Stumps m a case of bilateral amputation The 
rounded ends of the tibis and the shortened fibul'c are 
shown 

The salt solution test of Aldrich and McClure 
(2 9) which has been employ ed b> Cohen and b> 
Stem and Cohen to determine the circuIator> 
deficiencies in the extremities did not in our 
experience give further information than is 
obtained b> simple clinical study Histamine re 
actions on the skin as carried out b> Starr to 
determine the status of the superficial circulation 
have been used m a small number of cases As 
>et sufficient stud> of this type has not been 
made in cases of thrombo angiitis obliterans 

Increasing conservatism in the treatment of 
thrombo angutis obliterans at The Ma>o Clinic 
may be not^ in Table VII Of the 424 cases ob 
served from 1909 to 1929 inclusive amputations 
had been performed at the clinic m 68 (16 per 
cent) and elsewhere subsequent to treatment at 
the clinic in S3 (1 percent) a total of 8 per cent 
These results do not agree w ith the less optimistic 
outlook of some authors on this subject one of 
whom IS of the opinion that most cases progress 
until amputation is necessarj (lo) Amputation 
in cases of thrombo angiitis obliterans in The 
Majo Clinic is becoming less common from >ear 
to jear The amputations performed during the 
5 >ear period from 19 5 to 1929 were 8 per cent 
less than during the 5 jear period from 1920 to 
1925 This IS no doubt due to earlier diagnosis of 
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the disease and to a better application of thera 
peutic measures The efficacy of fever therapy 
iy means of typhoid vaccine has been well 
demonstrated (3568) Furthermore m 
selected cases sympathetic ganglionectomy is 
followed by gratifying results (i) Illustrations 
of stumps are shown in Figures 2 and 3 A roent 
genogram of stumps is shown in Figure 4 

SUMMARY 

One hundred two cases of amputation in 
thrombo angiitis obliterans were studied without 
establishing an\ criteria for determining a site for 
amputation However the e'?tent of patency of 
the femoral artery may be of significance The 
a^e and |,eneral condition of the patient and the 
Condition of the tissues at the proposed operative 
site are probably of significance 
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NECROTIC (EDEMA OF THE GALL BLADDER 

ANDREW STEWART LOBINGIFR MD r\CS Los Avgeles Caliform\ 


A STUDY of the arterial blood supply to the 
gall bladder discloses variations in the dis 
tnbution of the cystic artery which ma> 
account for many vagaries m the pathology of 
the cystic duct and gall bladder Branches from 
the hepatic arterj pass to the cjstic duct before 
the cjstic artery supplying the gall bladder di 
vides into two or three mam stems and splits up 
into its terminal distribution The venous dis 
tnbution is less subject to eccentric placement 
and empties its mam stems directl> into the tight 
stem of the hepatic vein The v ascular arrange 
ment may be greatly modified b) variations to 
which the cy stic duct is also subject in its relation 
to the choledoch us and the lower portion of the 
common hepatic duct These anatomic eccen 
tncities have long been noted and described 
Of even greater significance m oedema from 
infection is the rich l>mphatic arrangement 
Sudlers illuminating investigation of the l>m 
phatic distribution to the liver gall bladder and 
pancreas furnished the ke> to the epochal re 
searches of Graham and Peterman which followed 
later Extended reports on these laborator> 
studies on the lower animals and at the operat 
mg table on the human subject suffering from 
cholecystitis and hepatitis have been widely 
published They are now generally accepted by 
surgeons whose clinical experience m gall bladder 
disease justifies an authoritative opimon 

An> severe infection of the liver gall bladder 
or pancreas of hematogenous or lymphogenous 
origin IS always followed by an oedema The 
intensity of this oedema b> which is meant the 
degree of destructive change in the cells of the 
tissues involved will designate its nomenclature 
In our early studies of septic gall bladders little 
effort was made to differentiate these classifica 
tions based on any rational analysis of the path 
ogene&is which might be back of terminal con 
ditions found at operation or autops> 

They were classed as acute cholecjstitis cho 
langeitis empjema cholelithiasis gangrene and 
h> drops as the major divisions in this patholog> 
When It became know n that obstruction of Uic 
c>stic duct resulted in infection of the mucosa 
and bile content in the gall bladder and that as 
long as this duct was patent infection could not 
be produced experimentally we were afforded a 
basis on which a truer saentific classification 
could be worked out 


We were meeting from time to time examples 
of infection m which an intense oedema with 
mottled discoloration and great enlargement of 
the gall bladder show ed positiv e blocking of the 
blood and lymph vessels faometimes these gall 
bladdere would be empty or contain gas only and 
the serous surface would be streaked instead of 
mottled with areas which appeared to have only 
a partially arrested circulation In all of these 
cases the gall bladder would be found covered 
m with more or less extensive omental adhesions 
m which the omentum shared in the cedema with 
enlarged blood vessels In several cases some 
what more advanced in oedematous change pools 
of dark purulent fluid would be found within 
the omental folds about the gall bladder When 
the gall bladder was opened invariably we would 
find a single stone or a cluster of impacted stones 
firmly fixed m the cystic duct 

Rarely if ever was there found more than from 
a few drops to a drachm of purulent fluid within 
the gall bladder Sometimes this was mixed with 
bile pigment in 3 cases there was gas only one 
of these had an emphysematous wall and two of 
them were accompanied with marked cedema of 
the pancreas and beginning fat necrosis It was 
obvious that such destructive pathology could 
be accounted for only by grave interference with 
the circulation coupled with an intensely active 
infection The firmly impacted stone in the cyi>t 
ic duct could not wholly account for this degree 
of pathology for as will be later noted this is 
or has been always present m hydrops in which 
there persist no infective phenomena 

We must likewise exclude that type of septic 
cholecystitis which involves inflammation of the 
mucosa with collection and retention of pus 
while the cystic duct remains transitorily ob 
structed In this condition the muscular and 
serous layers of the gall bladder are free from 
oedema or serious pathological change 

We felt we were dealing with an intense par 
enchymatous change in the entire wall of the 
gall bladder due to an infection of high potency 
plus a positive intraductal pressure and that 
this destructive process though it might vary 
m degree and extent if not arrested by operation 
was destined to progress to complete destruction 
of the organ 

Because it is not a terminal pathological con 
dition because it is usually magnosed in the 
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st-ite of intense oedema n ith islands of prenccrotic 
change in a contribution published in 1919 nnd 
again m more specific detail m 1924 m the Cah 
forma Stale Journal of Medicine we ga\e it the 
name of necrotic oedema 

The bacterial flora as shoi n by Roscnow and 
Itjlkie and confirmed b} Nickel and Judd are 
pathogenic m the acute infections and consist 
chieflj of staphjlococci bacillus coli and the 
streptococcus \iridans or some form of the green 
proQucing streptococci and also certain gram 
negatne bacilli These infections arise from 
remote foci as the appendis apical abscesses of 
the teeth follicular tonsillitis prostatitis siiiu 
sitis salpingitis endocervocitis and as was jears 
ago shown bj Cushing from t\ phofd infection of 
Pe) er s glands 

The s>mptoms are pain and tenderness with 
rigid rectus and a palpable mass in the region of 
the gall bladder There 1 rarely cholieniia The 
blood examination sho s a leucocjte count of 
20000 to 30000 with a polymorphonuclear 
Count abo\e 85 The temperature may be from 
100 degrees F to 102 degrees F the pulse 80 to 
100 If seen early the patient does not show 
evidences of a serious infection e have seen a 
number of cases m which the high leucoote count 
seemed quite out of proportion to the tempera 


ture and pulse the former being 30 000 or over 
and the temperature 99 5 degrees F to too de 
grees F with a pulse of 80 to 90 It is to be 
differentiated from acute cholecystitis which mav 
not require operative interference by a lower 
leucocvte and polymorphonuclear count and ab 
sence of a dense mass in the region of the gall 
bladder in acute cholecystitis There is usually 
a protracted history of gall bladder colic with 
attendant disability and confinement to bed 
Associated with this paroxysmal pain there may 
be rigor and \ omiting 

The diagnosis does not wait on laboratory find 
mgs bevond blood and urine analyses The elm 
teal picture is clear and sharp and to anyone who 
has once observed a case is typical of the acute 
abdomen It js to be noted that m alt cases the 
liver and very frequently the pancreas shares in 
the oedema the liver especially in a zone several 
centimeters peripheral to the attachment of the 
gall bladder showing a granular turgid surface 
and markedly thickened border 

The treatment is early cholecystectomy with 
drainage 

The author s first case of necrotic cedema of the 
gall bladder was in a patient seen through the 
courtesy of another physician m March 1906 
There were such outstanding pathological fea 
tures in the case — features which now 34 jears 
later are so typically classical for necrotic cedema 
—that even at that day were believed to be 
worthy of record The case was reported m the 
Annals of Surgery July 1908 and is now believed 
of such histone and pathologic interest as to 
justify Its recital here 
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I % as called m by Dr Adams on March i The patient 
was a large plethoric subject with jaundiced skin and con 
junctiva; His temperature was then 102 4 degrees F and 
the pulse 118 and he had had several rigors He com 
plained of a severe pain in the right hypochondnum 
which extended through to the back The right rectus 
was rigid and there was a dense mass m the region of 
the gall bladder which was only slightly tender on lirm 
pressure The diagnosis was suppurativ e choices stitis with 
localized peritonitis and immediate operation was advised 
The operation was at the California Hospital on March 2 
The gall bladder which was several times the normal 
ize was gangrenous and distended with gas It was 
covered m and walled off from the peritoneal cavity l> 
the gaslrohepatic and a portion of the great omentum 
Surrounding the 1 ase of the gall bladder was a pool of 
dark slate colored purulent fluid The omentum was 
deeply injected and stained by thi dari fluid The fluid 
was sponged away and the gall bladder opened It con 
tamed gas only the walls were moist and were dist nelly 
emphysematous crackling under pressure between the 
thumb and f nger The mucosa easily separate 1 from the 
wall and both were gan renous 
In the upper portion of the cystic duct was an irregular 
stone about the size of a small hazelnut imbedded in sand 
and gravel like mllet seeds No other cancretions were 
found The common and hepatic ducts were probe! and 
found clear The gall bladder was freed of further adhe 
sions and removed a dram being placed in the remaining 
portion of the cystic duct A pocket above and one below 
the former position of the gall bladder \ ere drained with 
cigarette drams The convalescence was not marked by 
any unusu 1 incident and the patient left the bosp tal 
March 6 A sight mucous discharge continued for se eral 
weeks from the drainage fistula 
The feature of espeem interest in this case is the emphys 
ematous condition of the gall bladder wall and the disten 
t on with gas of the bladder itself Of the bacteria! flora 
present little can be said as the material taken for smear 
and culture vas accidentally destroyed One migl t assume 
the presence of coIi probably the commonest form of gas 
producing bacillus incident to the gall bl dcier 
In this report of a patient operated on almost 
a quarter of a century ago for what was then 
diagnosed as gangrene of the gall bladder we 
were conforming to the classification current m 
the surgical literature of the time Up to the 
time of this report ind until some >ears later 
we had not seen a case of true gangrene of the 
gall bladder and had accepted the nomenclature 
of the authorities of that da> We have the 
conviction that much of the nomenclature of the 
pathology of the h\ er gall bladder and pancreas 
needs revision Classifications more m conso 
nance with the newer interpretation of this 
pathology would be of very real value to the 
clinical surgeon 

It IS an accepted principle m pathology that 
all reiiculo endothelial structures take on cedema 
m the presence of infection or other chemical 
irniation which may give rise to cloudy swelling 
This oedema in the early stage may not be de 
structive If the cause is removed and the 
patency of the blood and lyonph vessels re 



established the cedema will subside and func 
tion be restored In the case of the gall bladder 
a branch of the cystic artery may still be patent 
and the portion of the gall bladder fed by it 
remain fairly well nourished while in other por 
tions the blood supply mav be blocked by pres 
sure from within the cystic duct and by the 
oedema which accompanies it The cedema may 
be even subacute as well as partial embracing 
a portion only of the viscus 
In true gangrene of the gall bladder the entire 
blood supply is definitely cut off and there is a 
corresponding block of the lymph system The 
state of cedema has passed to one of absolute 
necrosis and the viscus takes on a hmp moist 
slate colored aspect attenuated m texture and 
whoUv devoid of life The author has seen but 
one case of true gangrene of the gall bladder and 
It IS a pathological picture never to be forgotten 
As long as the afferent and efferent circulatory 
streams are functioning gangrene cannot occur 
In most of these cases of necrotic cedema which 
we see there are areas in the gall bladder wall 
more or less normal m appearance which are still 
being fed by blood v essels and drained bv Iv mph 
vessels In all of these cases there are extensive 
adhesions between the serous coat and highlv 
vascular folds of omentum which have formed 
an anastomosis and serve to keep alive the gall 
bladder wall It has been clearly demonstrated 
that feeder capillary shoots are also projected 
from the liver when the hepatic cedema is not 
intense which m like manner contribute to the 
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state of intense oedema ith islands of prenecrotic 
change m a contribution published in 1019 and 
again in more specific detail in 1924 in the Cah 
lornia Stale Journal 0/ Medtctne wt gave it the 
name of necrotic cedema 

The bacterial flora as shou n by Rosenow and 
Uilkie and confirmed by Nickel and Judd are 
pathogenic in the acute infections and consist 
chieftj of staph>lococci bacillus coli and the 
streptococcus \iridans or some form of the green 
producing streptococci and also certain gram 
negative bacilli These infections anse from 
remote foci as the appendix apical abscesses of 
the teeth follicular tonsillitis prostatitis smu 
sitis salpingitis endocervocitis and as was >can> 
ago shown b> Cushing from typhoid infection of 
Fever s glands 

The sjTnploms are pain and tenderness with 
rigid rectus and a palpable mass in the region of 
the gall bladder There is rarely cholsmia The 
blood examination shows a leucocjte count of 
20000 to 30000 with a pol>morphonuclear 
count above 85 The temperature maj be from 
100 degrees F to 102 degrees F the pulse 80 to 
100 If seen earlj the patient does not shov 
evidences of a serious infection We have seen a 
number of cases m w hich the high leucoc> te count 
seemed quite out of proportion to the tempera 
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I was called m by Dr Adams on March i The patient 
\ as a larRC plethoric subject with jaundiced sl^m and con 
junctUK Hi temperature was then 102 4 degrees 1 nnd 
the pulse ii8 and he had had scscral rigors lie com 
plained of a sesere pam in the right h>'pochondn«ni 
which extended through to the back The right rectus 
was ngid and there was a dense mass m the region of 
the gal! bladder which was onl> slightly tender on firm 
pressure Thed agnosis was suppuratne cholec>stil»s with 
localized peritonitis and immediate operation was ad\»s«I 
The operation was at the California Ilospital on March a 
The gall bladder which was several times the normal 
sze was ga grenous and distended wnth gas It was 
covered in and walled off from the peritoneal ca\it> b) 
the gaslrohepatic and a portion of the great omentum 
Surrounding the base of the gall bladder was a pool of 
dark slate colored purulent fluid The omentum vas 
deeply injected and stained b> this dark flm 1 The flm I 
was spon ed awa> and the gall bladder op ned It con 
tamed gas only the walls were moist and ' ere distinctly 
emphysematous crackling under pressure between the 
thumb and finger The mucosa ea ily separated from the 
wall and both were gangrenous 
In the upper portion of the cvstic duct was an irregular 
stone about the sue of a small hazelnut imbedded in sand 
and g avel like millet seeds No other cancretions were 
found The common and hepatic ducts \ ere prol ed and 
found clear The ^all bladder was freed of further adhc 
sions and removed a drain being placed in the remaining 
portion of the cystic duct A pocket above and one below 
the former position of the gall bladder v ere drained with 
Cigarette drains The convalescence was not marked by 
ay unusual incident and the patient left the hospital 
March i6 A slight mucous discharge continued tor several 
weeks from the drainage fistula 
The feature of especial interest in this case is the erophjs 
ematous cond tion of the gall bladder wall and the disien 
tion with gas of the bladder itself Of the bactenal flora 
P esent little can be said as the m tenal taken for smear 
and culture was accidentally destroyed One might assume 
the presence of coU probably the commonest form of gas 
producing bacillus incident to the gall bladde 

In this report of a patient operated on almost 
a quarter of a centur> ago for what was then 
diagnosed as gangrene of the gall bladder we 
were conforming to the classification current m 
the surgical literature of the time Up to the 
time of this report and until some years later 
we had not seen a case of true gangrene of the 
gall bladder and had accepted the nomenclature 
of the authorities of that day We have the 
conviction that much of the nomenclature of the 
pathology of the liver gall bladder and pancreas 
needs revision Classincations more in conso 
nance with the newer interpretation of this 
pathology would be of very real value to the 
clinical surgeon 

It is an accepted principle in pathology that 
all reticulo endothelial structures, take on oedema 
m the presence of infection or other chemical 
irritation which may give rise to cloudy swelling 
This tedema in the early stage may not be de 
structive If the cause is removed and the 
patency of the blood and lymph vessels re 



established the cedenn will subside and func 
tion be restored In the case of the gall bhddcr 
a branch of the cystic artery may stiH be patent 
and the portion of the gail bladder fed by it 
remain fairly well nourished while m other por 
tions the blood supply may be blocked by pres 
sure from wjthm the cystic duct and by the 
oedema which accompanies it The cedema may 
be even subacute as well as partial embracing 
a portion only of tht viscus 

In true gangrene of the gall bladder the entire 
blood supph is definiteh cut off and there is a 
corresponding block of the lymph system The 
state of cedema has passed to one of absolute 
necrosis and the viscus takes on a hmp moist 
slate colored aspect attenuated m texture and 
wholly devoid of life The author has seen but 
one case of true gangrene of the gall bladder and 
It is a pathological picture never to be forgotten 
As long as the aSerent and efferent circulatory 
streams are functioning gangrene cannot occur 
In most of these cases of necrotic adema which 
we see there art areas m the gall bladder wall 
more or less normal m appearance which are still 
being fed by blood v essels and drained by lymph 
vessels In all of these cases there art extensive 
adhesions between the serous coat and highly 
vascular folds of omentum which have formed 
an anastomosis and serve to keep alive the gall 
bladder wall It has been clearly demonstrated 
that feeder capillary shoots are also projected 
from the liver when the hepatic cedema is not 
intense which in like manner contribute to the 
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vitality of the threatened gall bladder wall Only 
m those fulminating highly infected types of 
cedema do these auxiliarv factors in conserving 
the life of the gall bladder fail The case reported 
in thi paper is one of these and onlj immediate 
operation can arrest the progress of such a de 
structive change from its lethal termination in 
true gangrene 

Although It IS too hazardous to predicate a 
justification for delay in operating upon these 
patients it is certain that some of them do re 
cover without operation as contracted gall blad 
ders abundantly testify No gall bladder ever 
can contract down to half or third its normal 
size as we frequently see without a definite sub 
stantive inflammatory change having taken place 
antecedent to this contraction A carefully taken 
anamnesis will invariably disclose the history of 
one or many acute attacks of cholecystitis with a 
tvpical syndrome of cholelithiasis mfectiva 
These are cases not of so called empyema — pus 
in the gall bladder with an infected mucosa— 
they are cases of infection of all the layers of 
the gall bladder wall but m which there is suffi 
cient blood supply remaining to save the viscus 
from entirely perishing The stone which ob 
structs the cystic duct and by its transitory 
pressure blocks the blood and lymph stream is 
not so firmly impacted but m time it will work 
Its way back into the antrum of the gall bladder 
and the pressure obstruction of the vessels is 
then relieved Through the repetition of these 
attacks the oft repeated inflammatory seizures 
cause the wall in time to contract down on the 
imprisoned stones to a size less than one half 
the normal 

A very different dim al picture obtains in 
septic cholecystitis with pus in the gall bladder 
This may be and frequently is a transitory phase 
of partial obstruction of the cystic duct with the 
usual sequence — which Peterman s expenmenls 
proved with such conclusive data— the infection 
of the fluid contents of the gall bladder and the 
mucosa The submucous reticular area the 
muscular coat and the serosa do not share in 
this infection and it may and very frequently 
does have but a casual prognostic sigmficance 
For when the obstruction is relieved the pus 
drains away and the mucosa is largely restored 
to Its normal function At no time in this 
empyema was the vascularity of the gall bladder 
obstructed At no time were the other coats of 
the wall found to be cedematous from blocking 
of the lymphatics At no time was necrotic 
cedema or its terminal expression true gangrene 
threatened 


It is true that over a prolonged period of sue 
cessive attacks of septic (Aolecystitis the reticular 
cells in time may become greatly thickened and 
these dense gall bladders become foci which may 
perpetuate a chronic hepatitis which will result 
in grave cirrhosis Since Babcock s observations 
were published vears ago we have known what 
a serious change in the myocardium and tax on 
the heart may attend these cases of hepatitis from 
recurrent septiccholecystitis These are all cases 
demanding early extirpation of the gall bladder 
preferably after subsidence of the syndrome 
The destiny of most cases of this type of gall 
bladder if not removed early is hydrops 

No greater proof can be offered of the correct 
ness of the argument in this differential pathology 
than the integrity even though modified of the 
mucosa in hydrops The mucosa of the cystic 
gall bladder goes on secreting mucus as long as 
the distended wall will retain it All of these 
cases give a prolonged history of succe sive at 
tacks of septic cholecystitis All of them have a 
thickened fibrous wall as a result of years of 
recurring inflammatory reactions from repeated 
infections and increase of connective tissue Fin 
ally the cystic duct becomes permanently closed 
from stricture the gall bladder fills with mucus 
and is henceforth m this terminal state practic 
ally immune to future infe lion or inflammatory 
change 

Why does this pathological process of succes 
i\e infections never terminate in necrotic cedema 
or in gangrene? During the prolonged process of 
the rise and fall of successive infections as ob 
struction m the cystic duct came and went the 
deposition of connective tissue was confined 
largely to the submucous reticulum leaving the 
blt^ and lymph vessels substantially free from 
obstruction 

These infections are at no time associated w ith 
the phenomena of a fixed cedema they are a 
local mucous and submucous invasion and go 
through none of the changes which characterize 
a general mural cedema 

Until It was demonstrated by a long series of 
experiments on laboratory ammals and by ob 
servation at the operating table of the living 
pathology in the human subject the phenomena 
in the mural and parenchymatous infections re 
suiting m the varying degrees of cedema had 
remained uninterpreted 

SUilltARY 

All acute and subacute infections in the liver 
gall bladder and pancreas are associated with 
oedema 
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Infection of the gall bladder is a transitorj 
invasion confined to the mucosa and submucosa 
as long as the blood and l>mph supply are not 
definitely blocked 

Ivecrotic ccdema is a definite pathological con 
dition m the gall bladder and cystic duct due to 
a more or lesb complete blocking of the blood and 
lymph stream from infection and from obstruc 
tion of the cystic duct It is characterized by a 
peculiar svmptomatoJogy and blood picture and 


by destructive changes m the tissues resulting 
from a fixed cedema 

Septic cholecystitis either acute or subacute 
is not to be confused uith this either m symp 
tomatology, or pathology immediate or remote 
and It has a terminal destiny in no way resembling 
necrotic ccdema 

All persistent destructive infections of the gall 
bladder not associated with pancreatitis call for 
early cholecystectomy with drainage 


CORRESPONDENCE 


HISTOLOGICAL STUD\ OP THE PERI 
VAGINAL FASCIA IN A NULLIPARA 

To ihe editor ^\ith Dr Bissell I was much inter 
ested m the paper on perivai,mal fasaa in nullipara 
by Dr Byron H GoS in vour issue of January 
1931 and interested espeaally because I have Jong 
taught that there is no true fascia between the 
bladder and vagma as commonly believed Dr 
Gofi states a careful search through the literature 
has failed to reveal any previous attempt of a similar 
nature (that is sectioning) with the exception of a 
study bv Spaulding (1926) In the first edition 
(1910) of my Principles oj Gynacology and m all 
subsequent editions photomicrographs ace shown 
of ections through the anterior vaginal wall and 
bladder and the posterior vaginal wall and rectum 
and the various structures are indicated. No fascia 
IS mentioned only vaginal muscle I imagine I 
w as the first to assert this fact and my knowledge 
was obtained not only by these complete sections 
from a nuUiparous woman but also from material 
removed at operation If this should catch Jus eye 
Dr Gray Ward will remember I am sure that 
about ten years ago when I was performing a col 
porrhaphy and he was present I insisted that the 
tissue in question was i«voJw«/ary> muscle I gave 
him a piece and asked him to have it sectioned and 
stained by van Gieson s method This he did and 
I believe he has since been convinced of its nature 


I have m so many publications stated the charac 
terand origin of this muscular sheet — this uteropubic 
muscle layer as it may be called— that I hesitate to 
do so again Briefly it is derived from the external 
muscle coat 0/ the uterus and is the counterpart of 
the uterosacral muscles ( ligaments } behind It is 
perforated by the urethra just as the posterior 
muscle layer is perforated by the rectum 
There arc many points of interest especially in re 
gard to the devdopment end arrangement of the 
vaginal musculature itself which 1 cannot discuss 
here W Blair Bell 

Liverpool England 


HVPERPLASIA OF THE ENDOMETRIUM 
AND THE HORMONES 01 ANTERIOR 
HYPOPHkSIS AND OVARIES 

Dr C F Fluhmann of San Francisco has called 
our attention to the fact that in publishing his 
article entitled Hyperplasia of the Endometrium 
and the Hormones of the Anterior Hypophysis and 
the Ovaries in the June 1931 issue we have trans 
posed the parts of Figure 12 so that the section 
showing the findings in the control animal hav e been 
given m the plate as the experimental result and 
vice versa 

I\e take this means of correcting our error which 
we regret exceedingly The Editors 
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IHL MEDICAL TREATMENT OF 
INOPERABLE MALIGNANT 
DISEASE 

I N malignant disease in the human bod> tt 
IS not uncommon to dnd eMclenceof mop 
rable lesions but without direct evidence 
ab to the site of the pnmarv lesion This is 
particularlj true m the abdomen If in doubt 
one frequentl) can remove under local antes 
thesia a small bit of tissue for microscopic 
examination m order to make sure that malig 
nant disease 3CtualJ> exists and somelimes 
the specimen examined under the microscope 
w ill show b) its cell charactenstics the prob 
able source In the desire to make an exact 
diagnosis, the patient ma> be unnecessanly 
put through a number of time consuming 
tests attended bj discomfort and expense or 
he ma> even be subjected to explorator> ina 
Sion when the essential fact that the disease 
Is malignant and incurable is alread> known 
There are certam characteristics for m 
stance of general abdominal carcinomatosis 
which can be recognized in a short examma 


tion b> palpation and inspection and which 
show that the condition is malignant and in 
operable although the pnmarj focus of the 
disease ma> not be know n The presence of 
carcinomatous glands in the supraclavacular 
space usuall> on the left side is evidence that 
carcinoma of the stomach probably exists In 
case of doubt under local anesthesia a section 
of a gland can be removed for microscopic 
examination without subjecting the patient to 
various less decisive tests 
We ma> find the so called button umbilicus 
which so frequentlj results when the pento 
neum is involved b> malignant disease m the 
vncrnil) of the stomach The hard coHoested 
umbilical area wall give the diagnobib and the 
prognosis and again m such a case if there is 
doubt a little piece of tissue can be removed 
for microscopic examination 
Moreover caranomatous cells detached 
from the mv olv ed peritoneum ov er the affect 
ed area ma} gravatate to the pelvas and be 
come attached in either sex to the epiploic 
tags on the lower part of the sigmoid at the 
bottom of Douglas pouch The examining 
finger introduced into the rectum comes in 
contact w ith this shelf like or signet ring char 
actenstic which usually does not involve the 
mucous membrane Sometimes this mass wall 
surround the whole of the middle and upper 
parts of the rectum In such cases the diag 
nosis and prognosis are ev ident Implantation 
of caranoma cells m the ov aries b> gravata 
tion from higher 1> ing lesions is common 
The presence of free fluid m the abdomen i 
a diagnostic and prognostic hazard for a po i 
tive opinion unless nodules can be felt on 
400 
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ballottement If there are other tangible evi 
dences of inoperable malignant lesions m 
conjunction with the ascites an exploratory 
incision may be unnecessary In the absence 
of jaundice the differential diagnosis between 
caranoma wth free fluid and cirrhosis of the 
hv er can sometimes be made by Row ntree s> 
test of hepatic function 

In this connection we must not forget that 
benign solid tumors of the ovary fibromyoma 
tous in nature are sometimes the cause of 
accumulations of fluid in the abdomen Tu 
mors of this kind can be readily felt on biman 
ual examination and usually occur among 
women who are otherwise in good condition 
The symptoms caused by these growths are 
quite different from those caused by the com 
mon secondary types of carcinoma of the 
ovanes which are due to the implantation of 
malignant cells usually m ruptured graafian 
follicles which form Urge indefinite mucoid 
masses m the abdomen The solid benign 
tumors are readily remov ed and the patient 
remains well It is true that m carcinoma of 
the ov aries the cy stic colloid masses can some 
times be largely removed by operation If 
removal is followed by radiotherapy the 
growth may be delayed for a long time and 
m some cases patients can be carried along for 
a number of year^ by repeated surgical re 
moval of the cy Stic masses follow ed by radio 
therapy 

There is one exception to the inadvisability 
of radical operation for incurable cancer and 
that IS removal of the pnmary growth when 
secondary grow ths are present in certain situ 
ations for instance in the liver The h\ er has 
the greatest power of regeneration of any 
organ in the human body In three operations 
sev eral months apart the entire liver of a dog 
can be remov ed as showm expenmentally by 
Mann with eventual complete regeneration 
When cancers of the stomach the rectum and 


the large intestines are safely removable locally 
it is sometimes adv isable to excise the pnmary 
growths as a means of palliation and to pro 
long life thus enabling painless secondary 
processes to bring about the fatal issue Espe 
cially IS this true of metastatic growths m the 
liver Metastatic processes m the liver have 
plenty of room for enlargement without infect 
mg or pressing on neighbonng organs nerves 
and tissues and the patient may live many 
months comfortably and die painlessly Dur 
mg the last few weeks of life the patient 
usually IS jaundiced but without sev ere pain 
It has been pointed out by speciabsts in tuber 
culosis that if the primary lesion can be re 
moved or cured the secondary lesions are 
more readily cured or delay ed in adv ancement 
than IS the primary lesion This may also be 
true of malignant disease W J AIa'VO 

ACUTE EMPYEMA OE THE 
GALL BLADDER 

T he time and type of operation m acute 
empy ema of the gall bladder has been a 
subject of controversy second only to 
that of the acute appendix of former years 
The infection originates as a localized proc 
ess in the gall bladder Perhaps m every case 
the cystic duct or pelvis of the gall bladder 
(Dennis) is first obstructed The obstruction 
interferes with the circulation of the gall blad 
der This interference with the circulation is 
due It would seem to a direct pressure on the 
Qstic artery by the obstructing body 
It is possible that a kink stneture or other 
cause may initiate gangrene or acute empye 
ma of the gall bladder but at least m the great 
majonty of cases stones are the cause of 
obstruction 

Passing from the gall bladder to the com 
mon duct the distance between the cystic 
duct and artery gradually increases There 
fore a stone in the pelvis of the gall bladder 
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or in the distal end of the c>stic duct would 
be more likelv to produce pressure on the 
c>stic arterv with resulting emp>cma organ 
grtne of the gall bladder than one in close, 
proximitj to the common duct 

Not only is the circulation impaired bj the 
obstruction to the c>stic artery but a stasis s 
created in the gall bladder Bacteria may be 
already present in this organ or may reach tt 
through the lymph stream Stasis m any 
organ faxors the deyelopment of infection 
Bacteria m the presence of stasis and an im 
paired circulation creates the fay orable setting 
for the deyelopment of an acute emp>ema of 
the gall bladder The deyelopment of the in 
fection may be rapid and a seyere condition 
may develop early resulting m severe cmp> 
ema or gangrene or it may come on more 
sloyy]} and again tend to subside From the 
general s>mptoni3 our judgment ma> tell us 
whether to expect the one or the other 

This condition usually occurs in those who 
have had repeated attacks of gall stones with 
varying intervals but occasionally it accom 
panics the first attack \\ hen an attack comes 
on which persists with the development of 
fever possibl> chills severe pam at the right 
costal margin a high leucocjte count and 
frequently later a rigid abdomen we should 
suspect this condition Halsted called atten 
tion to the f ict that the hv er edge may be 
pushed fonvard so that it ma> be palpated 
below the costal margin In this case the gall 
bladder is ballooned out w ell be} ond the edge 
of the li\ er 

If allowed to progress the inflammatory 
process ma} produce pressure upon the com 
raon duct thereby causing obstruction and a 
resulting jaundice Once the process extends 
to surrounding tissues pathology is created 
which maj never be satisfactorily removed 

In the treatment of this condition three 
methods of procedure are open to us fi) Shall 


we do a cholecystotora} and dram out the 
infected matenaP ( 2 ) Shall we wait m the 
hope that the process may subside and op 
erate later when the patient has built up 1 
resistance? Or (3) shall w e do a cholecystec 
tom> and thus remove the entire gall bladder 
and Its infected contents’ 

To turn loose this recentl} developed viru 
lent infection m the large open wound com 
mumcating with the peritoneal cavity does 
not seem advisable Is it possible here to do 
a cholec}stotom> and not contaminate the 
wound and peritoneal cavit}’ This operation 
no doubt has given a high mortalitj If the 
patient recovers from the infection m the 
wound and peritonitis there usuall} remain 
manj disagreeable adhesions betw'ecn the gall 
bladder and neighboring organs In a large 
percentage of these cases a later and more 
difficult operation is necessary to remove the 
diseased gall bladder 

In the presence of vt-rj severe early s>mp 
toms to delay is usually to court disaster If 
there is sufficient pressure on the cystic artery 
the gall bladder usuall} becomes gangrenous 
Gangrene usually leads to rupture of the gall 
bladder accompanied b} severe shock usually 
multiple abscesses especiall} subphrenic per 
ilonitis and a very high mortality 

A cholecystectomy removing the gall blad 
der with all the infected contents would be 
no doubt the ideal operation provided this 
may be safely accomplished Unless early 
severe symptoms are present severe empy 
ema or gangrene does not usually occur With 
the s} mptoms mentioned coming on early an 
upper abdominal surgical condition should be 
at once seriousl} considered If symptoms 
continue to advance and the location of 
the patholog} is reasonably certain surgery 
should not be dela}ed With our recent re 
finement of technique and knowledge of block 
anajsthesia the liver gall bladder and ducts 
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may be brought well up into view and the 
entire mass of infection may be removed with 
little danger of contamination As soon as the 
opening is made through the abdominal wall 
all other abdominal contents are well packed 
off w ith hot packs The gall bladder is usually 
so distended and friable that it should not be 
handled w ith instruments It may be handled 
with gauze in the gloved hand or the liver 
may be lifted up and turned forward until the 
c> Stic duct proximal to the obstruction may 
be grasped with the fingers and when suffi 
cientl> isolated from neighboring structures 
clamped with forceps Early the cystic duct 
proximal to the obstruction shows little evi 
dence of swelling oedema necrosis or the 
severe inflammatory condition present distal 
to this point There is usuallj sufficient space 
to double clamp the duct so that it may be 
severed here without danger of escape of the 
virulent infection By dividing it here and 
gently peehng out the distal portion of the 
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cystic duct and the gall bladder we have re 
moved the source of trouble Even in the 
most severe cases it is often amazing how 
rapidl> the symptoms w ill subside if the op 
eration is carried out without a break in the 
technique The patient frequently recovers 
as rapidly as the one m w horn a simple chronic 
gall bladder has been removed A small rub 
ber drain is usually inserted but usually there 
IS no drainage if the operation is very care 
fully done 

The anaesthetic used here is important It 
should insure relaxation so that the structures 
may be brought well up into view and also 
quiet that the operator may not be molested 
by mtra abdominal pressure bpmal ames 
thesia well administered gives excellent re 
suits Local infiltration of the abdominal wall 
with anterior splanchnic anaesthesia (Braun) 
if successfully administered gives all that could 
be desired of any an'Dsthesia 

jAiXEs M Hayes 
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JAMFS ALEXANDER HUTCHISON 

D r HUTC HISON was born m Montreal and recei\ed his earlv education 
at the Montreal High School His parents then ino\ed to Codench 
Ontario and there he attended the Goderich Collegiate Institute from 
i\h\ch he passed to McGill Umxersitv 

He graduated from the Medical Faculfy of SfcGilI m :SS4 At the time that 
he graduated he had not quite att imed his majority and went to Edinburgh for 
further study and obtained the degree of L R C P &. S (Edin ) 

On returning to Montreal he began as a general practitioner In 1891 he wa 
appointed surgeon to the Out patient Department of the Montreal General Hos 
pitnl md m 1894. became full surgeon which position he filled until 19 4 

Dr Hutchison was appointed demonstrator in clinical surgery in McGill 
Unucrsitj n 1898 and was m-de associate professor m surgery in 1913 and 
erattitu professor in 1923 

As a surgeon Dr Hutchison was highly esteemed by the profession and trusted 
and loved b> his patients He was a painstaking diagnostiaan and a careful 
almost meticulous operator and his results would bear the closest scrutmv As 
a consulting surgeon he was m demand over a wide area 

Dr Hutchison taught surg ry to the students of McC ill for twentj six >ears 
His bedside clinics in the wards of the Montreal General Hospital were models of 
bedside teaching He had a gift for inspmng in students an inquiring mmd care 
ful observation and care in reaching logical conclusions He taught them how to 
examine patients without inflicting unnecessary pain or discomfort His cheerful 
manner and gentle ways were an object lesson to his students which were never 
forgotten His theater clinics were clear alwa>s to the point and so carefull) 
prepared that his class ahvavs dispersed feeling that Ihev had got something to 
hang their hat on It is to be noted that with all his out idemterests itwasonly 
on the rarest occasion that he missed a dime or lecture and never without timely 
provision of a substitute He was always highl> esteemed bv the student bodj 
hor thirty five jtars Dr Hutchison was chief medical officer of the Grand 
Trunk Railway and of the Caimdian National railway into which the Grand 
Trunk was merged It was a great responsibility It meant the appointment and 
supervision of a hrge armj of district surgeons the organization of a pension fund 
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proMsion for first aid in emergenaes, and the consideration of the manj claims 
made against a railw ay for real and imaginary injuries In the settlement of these 
claims he had an almost uncannj faculty due I think to Ins thorough mvestiga 
tion and determination of the facts and to his fair and judicial mind In this field 
he won not onl> the confidence of the railway offiaals but that of the courts He 
always had a lo>al following m his district surgeons He treated them fairl> and 
the> in their turn were faithful to their chief 

Dr Hutchison was twace married first to Jessie Caverhill who died m 1899 
leaving three sons and one daughter Mrs Edmund New combe One cannot 
speak in too high praise of Dr Hutchison as a father He made intimate com 
pamons of his sons and his daughter and three more manl> and honorable young 
men and a more charming wife and mother than his daughter are not to be found 
In 19 2 he married Jane Purdj who survives him 

Before the war Dr Hutchison was made Hon Associate of the Venerable Or 
der of the Hospital of St John of Jerusalem for his work m stimulating First Aid 
Dr Hutchison had a truly enviable war record In Februar> 1916 he was 
sent overseas to prepare for the Canadian Government a special report on the 
re establishment of wounded and disabled soldiers On the completion of this 
report he joined the Canadian Army Medical Corps as Surgeon to No i Canadian 
General Hospital at Etaples mjune 1916 In April 1917 he w as appointed chief 
surgeon at Moore Barracks and in May, 1918 was made consulting surgeon to 
the Canadian Forces m England which post he occupied until the close of the war 
Dr Hutchison s three sons served as combatant officers for the duration of the 
war and although two of them were wounded one of them twice the> recovered 
and father and sons returned home alive and comparativ el> well 

In appreciation of his services m the Army Medical Corps he was made a 
Commander of the Order of the British Empire on the recommendation of the 
War Office 

Dr Hutchison contributed the article on Railwaj Surgerj in American 
Practice of Surgerv b> Br>ant and Buck and also valuable surgical papers to 
Canadian and American medical journals 

He was local secretary of the Bntish Medical Association at its meeting in 
Montreal in 1897 a Fellow of the American Surgical Association and Fellow 
of the American College of Surgeons 

Dr Hutchison was fond of horses and m his earlier years always had a fine 
pair He is greatly missed in professional and social circles He was a genial and 
entertaining companion with a great sense of humor and an attractive personahtj 

George E Armsi-rong 
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OLD MASTERPIECES IN SURGERI 

ALFRED BROWN M D FACS Omah \ 


MARCO GATIN\.RU— CONCERNING TWE CURE 
OF INDIVIDUAL DISFASES 

M arco GATINARIA bdonged to ibe com 
paratj elv small group ol medical men » ho 
practiced and taught medicine and surgery 
during the latter half of the fifteenth centurj 
These men ha e largely been neglected by his 
torians and have been g ven little mportance in the 
development of suigcrx They 1 ved at a per od 
«hen the orld might be said to be catch ng up 
uh Itself The disco er> of printing from movable 
type m the middle of the centurv had set a great 
number of printer and publishers to nork printing 
the tks of the ancients which had b^n the 
standards of kao ledge for centuries If the con 
temporaiv Miter was to gel anything pt nted he 
must base his vork upon something that the a erld 
knew Other se the printers r publ shec usually 
ne and the same had no use for it Consequently 
e f nd at this pe lod nearly all the medical works 
Qurponing to be comtneniancs oa some book of the 
itmous ancient writers The title of the book docs not 
mean ho ever that there is noth ng new or o iginal 
n t It do 8 mean that in order to get the lork 
pr nted at all the author was forced to refer to an 
ncient As Malga gne saysof Gatinata Gatenana 
descr bed the s>r age under the Dame of an in tru 
ra ntforacljster and heevenconsideted it necessary 
to illustrate t by a figure but like the majority of 
n entors of this epoch he did not dare to nlroducc 
so great an nnovaton in pract ce on III own 
auth rity and took refuge behind Avicenna bo 
he sa% s gave a deser pt on w hich has been poorly 
under t odfavmani Th s declarat on of the modest 
auth T h wever compels us to say that there is 
noth ng sim i r t t n A icenna Daremberg 
challenges th s st tement but hi challenge does not 
seem to take a \ the dearness and ig nality of 
Gat nana s descr pCi n of hat s to all intents and 
purp es a double current rect 1 iiigator 
M o Gatm a supposed to have been born 
at Vetc 11 and to ha e practiced has prefes ion w» 
the last half of the fifteenth century both n Mdan 
and Pa a At the tim of his death in 1456 he was 
prof r at the L tu ers ty of Fav a Beyond these 
fe facts n th ng s kn n of h s 1 fc lie wrote 
his rock in 46 but u a not puhli bed vi»t I 504 
eighteeoyear aft rhsdeaih FoUowingtkecustom 
of hts c ntempoiar es he calls it Concern ng the 


cure of indi idual d seases or an espositiofl of the 
D ne books of the Al Mansor 

As one would expect the work is largely medical 
but here and there interesting surgical ponts are 
g ven His lilustrat on (q v ) of the double current 
colon irrigator is probably the first ilfustrafion of 
this instrument n the literature It is doubtful 
however if it acted just as Gatinacia th ught it 
d d Hi idea i as that colic was due to air wh h 
could not gel out of the bowel Consequently as 
\ ater was forced through one nozzh of Ibe syringe 
the ait would be forced out of the other 
As surg caJ procedures he advi es aspiration 10 
ascites frequently speaks of phfebotomj and rccom 
mends lithotomy for stone Though he advt es 
I cal appl cations for procidentia, be says And I 
have seen a 1 oman having the uterus hang ng be 
t een the th ghs who lived many years after fiavitg 
the putrefactive port n cut at ay The most m 
(cresting surgical d scussioa la that of hern a 
Gatinaria says for the cure of thi there are t 0 
notewoTthy intent ons Tht f ist is the reduction 
of the intestine to its s te The second is the relefl 
tion ol the intestine to its proper place and the 
consol dat on of the break or dislocation To carry 
out reduction the h ps are raised and appbeat ons 
made to reduce the swellmg of the contents f the 
sac The manipulation of the sac must al b 
gentle The second intent on letent on of the 
intestine he accaiupJ shes either with a I gature or 
bragerius (a truss?) which compres es the 
place lest the mtestine dc cend It is int resting 
to note that he mentions (ligature) first and then 
says loc retaining the consolidatma the I gature 
alone suffees often in infants One queri s » by 
I gatuie he m ans a 1 gature of th neck of the sac or 
some sort of yarn truss over the swelling and bv 
bragerius literally breeches an e tra e tetnal 
appliance Further on he notes that some cauterire 
the place of e it others make an opening and dose 
the po nt of erit with gold w re and still others per 
form castrat on cauterize the ste of lierma and 
allow it to heal ithafrmscar He refers to a buck 
am th la Saint J anne who makes won brage us 
s h chare the best he knows of and hich hadh^tlped 
many He notes fscal vom ting and also uraou cal 
he n a \ note coilcerning a certa n woman whom 
t saw vh<j \ as ruptured when she laho ed m cn m 
b rth and the intestines protruded and made a gr”t 
tumor m the uinb 1 cus 
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REVIEWS OF NEW BOOKS 


W HILE a great deal of useful information per 
taming to the treatment of injuries is packed 
into Moorhead s Traumalolherapy ‘ the re 
\iewer is left ^ith a feeling of regret that the author 
did not adhere to the plan so admirably carried out 
in his Traumatic Surgery The plan of the present 
book IS that the symptoms and diagnosis of most of 
the traumapathies are apparent from the histor> or 
become so on inspection or by the aid of K ra>s or 
other routine laboratory aids and therefore he has 
devoted the volume to the treatment 

The subject of splenectom> is covered mu lines 
and the only s>mptom mentioned in making the 
diagnosis is pam m the left shoulder Two hundred 
and thirt> two pages are devoted to the treatment of 
fractures No mention was discovered of the em 
plojment of intravenous glucose solution in the 
treatment of skull fractures Carbuncles and boils 
are considered under the same heading and the 
statement is made that crucial and similar needless 
procedures are to be condemned One regrets 
seeing m a modern textbook the illustration ad\o 
eating through and through drainage across a finger 
in suppurative tenosjnovitis and the statement that 
all ammal bites should be vigorousl) cauterized 
might be taken exception to The reviewer feels that 
the tannic acid treatment of burns deserves more 
than 14 lines The author is m favor of flooding the 
wound with 7 per cent tincture of iodine and does 
not take up the newer antiseptics mercurochromc 
metaphen etc Bacteriologists might question the 
statement that germs will not appear m any wound 
until after 6 to 12 hours thus this interval is the 
accepted time of wound salvation 
The paper and printing are excellent and the 
illustrations numerous and interesting 

T he monograph entitled Les Tumeurs Cirebrale^ 
is realij a detailed report of the first 4 months of 
activity of the Neuro surgical Institute of Parii. 
In it the authors have presented abstracts of all the 
cases of intracranial tumors operated upon m that 
time with detailed reports of the most characteristic 
ones It IS apparentl) a good review of the present 
state of neurologic surgerj m France A plea is 
made for better co operation with the specialties 
especiallj otologj ophthalmologj and radiolog> as 
they relate to neurologj and neurologic surgerv 
The operative mortahtv of the cases reported ( 8 
per cent) impresses one as being rather high as 
compared to similar statistics from American clinics 
Written as the authors state with the design of 
revealing the necessitj for earlj diagnosis and 
adequate surgical treatment of intracranial neo 
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plasms as well as to inform the general practitioner 
of medicine what can be accomplished in these 
conditions it adm]rabl> fulfills its purpose 

Hale Hwev 


'^HE authors of Surgical Diagnosis^ have brought 
together a most comprehensive and exhaustive 
work It IS the first work of its kind to embod> all 
that IS known without neglect of the still important 
clinical Side of diagnosis In his preface the editor 
states the strictly clinical phases of the subject 
have been emphasized but not to the exclusion of 
those methods of laborator> examination vhich 
seem to the editor and contributors to be useful and 
practical The method of presentation is indicated 
by the statement an effort has been made to con 
struct a work which will be helpful not only to the 
surgeon but to his medical colleagues as well 
Most topics are introduced bv discussion of anat 
om> physiology and etiologj In view of the fact 
that these three volumes represent a compilation of 
fift> monographs by almost as man> men the uni 
formitj of presentation is amazing B> this we 
mean both the structure and the discussions as well 
\olume I deals with wounds infections post 
operative complications blood vessels extremities 
hand infections bones joints and spine Approxi 
mately three fourths of this volume is given over to 
the extremities a large section of which is devoted to 
the diagnosis of fractures 
\oIume II covers g>necolog> skin face mouth 
and jaws neck stomach duodenum peritoneum 
small intestines colon spleen hernia and acute 
abdominal emergencies The chapter on gynecology 
IS an excellent textbook like presentation The same 
may be said of the chapter on face mouth and jaws 
topics on which there is usuallj but scant informa 
tion to be obtained from the ayerage text 

The chapters on stomach and intestinal tract con 
tarn fine discussions on function 
\olume in considers thorax breast liver and bile 
passages pancreas rectum and anus gemto urinarj 
surgerj and there are five chapters dealing with 
neurologic surgerj The outstanding chapters in this 
volume both written b> the editor are those on 
thorax and bile passages The chapters on neurologic 
surgerj covering the central nervous svtem penph 
eral nerves sjmpathetic sjstem and psychoses 
giv e a comprehensive rev lew of neurosurgical diagno 

SIS 

All three volumes are profuselj and well illus 
trated This work on diagnosis edited bj Graham 
deserves the highest recommendation It is the 
opinion of the reviewer that it embodies the finest 
work of Its kind ever published 

J R Buciibivdlr 
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A TRIBUTE to the popuIatit\ of th» compact 
\olu’Be' 15 the fact that it has gone through tea 
edit ans since it i\as fi st brought out by Ualter P>e 
01884 Dunngtlistimeitha5beenre\isedb> P\e 
Cla ton Greene and most recently by the late 
Herbert CarsoT The book males a very favorable 
impresbion upon the reviewer who fceh that it mo t 
abfv serves its purpo e of describing the details of 
surgical worl as it appears from the f on t of view of 
house surgeons and dressers m surgical wards It 
also contains a great deal of valuable material lot 
the general prattmonct Its well illusttated and 
ucll 1 nttea pages cover the field of ha.motrIage 
splint fracture and di locations wounds and 
buns \ eneieal diseases minor su ^ cal procedures 
certa n d ease of the e e ear nose and throat 
su g cal and general cmcrgencie andtheadministra 
tion of ansstfaetics 

B speciallv to be commended are the sections on 
the control of hemorrhage blood tran fusi ns 
fin ng of trusses splints mas age dre sing of 
wounds ( arrel Dakin ticaltncnt tannic aud treat 
merit of burns call eteruat on injection treatment 
of varicose ve ns the chapter on treatment of the 
teeth an i the se t on on nnrcsthe la 
linfavorabl cm cism mav perhaps be directed to 
the insufficient emphasis of the clav cular cross 
treatment in fractures of the clavicle the ij-pe of 
spl nt u ed in ( olles fracture ina lequate di cus 
s ons of tenoTthaphv hot fomentations boils the 
tvpe if operation recommended for ing own toenails 


and the fa lure to recommend hypertonic glucose 
solution in head injuries Eicision of the eveball 
seems to be too estens ve an operation to describe m 
this book A more complete di cussion of avertia 
an stl csia v ould be > elcomed 

FatOEVirk Cumstopber 


T he practical and etpl cit advice contained in t^e 
pages of Wilson s b^k* on fractures quite evi 
dentl> emanates from a man 1 ho not 0 Iv has had 
a great deal of experience with fracture but also 
has done very excellent work The author stresses 
the employ m nt of the fluoroscope m reduction ot 
fraetutes and the manj rav illustrations furn b 
abundart evidence of the value of this instrument in 
h s bands Apropos of splints he savs leav Oj, oit 
the Thomas spl nt the rest lor tl c most p rt mav 
all be relegated to mu eutns ot the scrap heap be 
enu e m { laster of J ar js we have a material n hich 1 
ideal m almost every part cular for the making of 
phnts He is rather conservative in the emplov 
ment of early phv c»therar> the “^ajre dre smg for 
clavicle fractures is condemned I is fluoroscopic frac 
Cure table is ingenious and pract cal 
In the next edition it » to be hoped that the 
author will have more illustrations etclusiv 0! 
\ ravs tlat be 11 show the application of the 
cUv cular cro s splint a clavicles that he v ill p 
lute the overhtao traction treatment of femur fiac 
tu e itichldren andthatbewiUshowtheaeroplaoe 
spbnt ntth traction attachment for fractures 0* the 
humerus 1 RtBsaics raststopnsa 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

C Jeff Miller New Oreeans Prestdenl Allen B Kanavel Chicago President Elect 

Franelin H Martin Director General 


Charles Gordon Heyd Chairman herwh ork Committee 
John E Jennings. Chairman Brooklyn Committee 


PRELIMINARY PROGRAM TOR THE NEW YORK-BROOKLYN 
CLINICAL CONGRESS 


T here is presented m the follow ing pages a 
preliminary program for evening scientific 
sessions as prepared by the Executive Com 
mittee of the Congress The presidential meeting 
on Monday e\ ening general scientific sessions on 
Tuesda> Wednesda> andThursda> evenings and 
the annual convocation of the College on Friday 
evening will be held in tlie grand ballroom of the 
Waldorf Astoria Hotel 

The clinicians of greater New York are keenly 
interested to provTde for the visiting surgeons a 
complete showing of the surgical activ ities of that 
great medical center and have arranged a pro 
gram that will include all branches of surger> — 
general surgerj g>necologj obstetrics ortho 
pedics urolog} proctology surgery of the e>e 
ear nose throat and mouth The preUramarv 
clinical program which appears in the following 
pages is to be further revised and amplified dunrg 
the weeks preceding the Congress in order to 
present a more complete outline of the climcal 
work that will be demonstrated 

Clinics are cheduled for Monda) afternoon 
beginning at 2 o clock and for the mornings and 
of ternoons of each of the four follow ing da> s e 

have the confident assurance of the Committee 
on Arrangements that mpoint of scientific interest 
this Congress v\iU surpass all prevTous efforts 
\\ednesdaj has been designated as BrooUvn 
Long Island Da> and for that day special em 
phasis m the program is to be giv en to dimes in 
the hospitals of Brooklj-n and the Long Island 
suburbs A special program of clinics and demon 
strations that includes man> interesting features 
has been prepared bj the Committee and is 
published in the foIlovMng pages 


The Committee has provided for a senes of 
fracture clinics m several of the larger institutions 
at vihich the methods emplojed and the results 
obtained in the treatment of fractures will be 
adequate!) demonstrated An important feature 
of the cliniral program is to be found m the senes 
of demonstrations of methods* emplojcd in the 
treatment of cancer bv surgerj radium and \ ra> 
also demonstrations of methods emplo>ed m the 
rehabilitation of persons iniured m industrial 
acadents including surgical treatment and phv si 
cal therap) 

The real program of the Congress w ill be issued 
dail> m the form of bulletins that present a com 
plete detailed schedule of the clinics to be giv en at 
each of the ho‘;pitals These bulletins will be 
posted at headquarters each afternoon for the 
following da> and printed bulletins containing 
the same schedules will be distributed each 
morning 

Through the courtes) of officers of the sections 
onotolarjngolog) andophthaImoIog> of the New 
lork Academy of Medicine in co operation with 
chairmen of sub committeesoftheNew “iorkCom 
mittee on Arrangements practitioners m these 
specialties attending the Clinical Congress are 
invited to attend special meetings of those two 
sections at the Academy on T uesdav and M ednes 
da> evenings for which sessions special programs 
have been prepared as presented m the following 
pages 

At a session in the ballroom on Wednesdav 
afternoon there will be presented a symposium on 
graduate and undergraduate teaching of surgerv 
A number of eminent teachers and clinicians of the 
United States and Canada hav e been asl ed to 
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SURGERY GYNECOLOGY AND OBSTETRICS 


contribute to this synposium Among those who 

lU pre ent papers are EUiott C Cutlet M D 
Cle^elard Imng S Cutter MD Chicago 
C eorj,e J Heuer M D Cmcmtiatv George P 
Muller M D Philadelphia Tred C Zap 0 e 
M D Chicago 

The exhibition of surgical films has proved an 
attractive feature at Congresses during recent 
\ears so that for this jear s session an ettenxixe 
program is being prepared that will include al irge 
number of the nener surgical films both sound 
andsilent includmo some in colors rherewillbe 
a daii> exhibition at headquarters which will 
include films produced under the supervision of 
the Board on Medical Motion Picture Films of 
the American CoUege of Surgeons 

IIEADOUARIESS 


to be discussed w ill be the general administration 
of sudi dimes the reference of hospital cases to 
the canot clinics the role of the social w other the 
dimeter of tht dime conferences nomenclature 
custody of radium and uniformitv of records In 
the afternoon following the annual meeting a 
symposium on canttr will he presented at which 
some of the educational and scientific phases of 
the cancer problem wll be presented hv Atnencan 
Cmadian and Furopean \ others in the cancer 
field Certain phases of the cancer problem v, lUhe 
discussed in papers to be pre ented at the saen 
tific session on Thursday evening by Sir Charles 
Gordon Watson of London England and Dr 
Donald C Balfour of the Ma>o Clinic 

CONFERENCE ON INKUNTRIXL MEDICINE AND 
TRAUMATIC SsURCERY 


General headquarters for the CUnicat Congress 
1 ill be established at the nev Waldorf Asiona 
Hotel located on Park Avenue between 40th and 
aOth Streets This magnificent new hotel with 
nore than 2000 guest rooms which will open 

0 tober ist affords unusual facilities for ses 10ns 
cf tie Clinical Congress The grand ballroom 
and other larf,p rooms and fos ers on the second 
floor of the hotel ha\c been reserved for the 
exclusive use of the Congress for scientific meet 

coni rentes film exhibitions registration 
and ticket bureaus bulletin botrds exetuuxe 
flices scientific and tcfhnical exhibitions etc 
Ml the comforts and facilities of the old Waldorf 
\ ttna which had been headquarters on the 

1 asion of three pre nous Congres-es will be 
found in the new hotel w iih man) added attrac 
lions and conxeniences 

''pace has been reserved in the Astor Gallery 
J ide Room and other large rooms and fox ers on 
the econd floor of the hotel 'id)4cenl to the grand 
baUrooTO for the Technical F\hibiUon m wl i h 
will be represented the leading mtnufaclurers of 
surgical instruments X ra\ apparatus operating 
h hts hospital apparatus of all kinds pharma 
ccuticals publishers of medical books etc 

t XNCER CO ■^FERE^CE M D CLINICS 
fhesubje t of cancer \iU be an important fea 
lure m the pro ram for the Conmress Cancer 
clinics 1 11 be held at sex eral of the hospitals and 
demonstration in re earch methods at several 
institutions where such r^earch is being con 
ducted On Thursda> morning there will be a 
session m the grand bdllroorn devoted to problems 
of adrmnistratwe and scientific interest ansuig 
with the organization and conduct ot cancer 
dimes m general hospitals Among the sub)ects 


An all day conference on traumatic surger) 
under the auspices of the Board on InHu trial 
Medicine and Traumatic Surger) of the Col’fge 
has been arranged for Ftidax Dr Treden A 
Besle> chairman of the Board tnfl report on the 
work of that Board in recent xears outIimti» its 
present and future actixiUes m respect to the 
nation wide survc> of the medical and surgical 
faciUuesofounmporiantindustries Hon ^ 1 /r d 
F '^inilh fc'rmergoxcrnotoftbestateofNew\orl 

and I Ir ^\ alter S GiSord president of the Amer 
lean Telephone and lelegraph Co \ ill discuss 
various phases of this important actMty of the 
College The lenlaiix e program is as follows 
TEurtt F X M D Ph ladelph Eceti mi Readjjit 
m«nt Foil winR Ite d Inju cs 
Cassu \\ato MI) New\ k Co aleceiHm 
a Applied t Meci; al W Q k in I du try 
Cbo at ! na rtiiy MD Detrot Impo tin e fine 
F tt V Up am c 

J J WmiER MD Nw\ k Soni XfetJiods 1 
R du irg Indu t lal A ident S nty 
Miluau R. Mc-c w AID D tro t Tks Indu mil 
Ac ideniCa fc~A It f Icp rtlndi tndS efO 
with Belt Recogmti n by H ds f Indust y a d 
M d cat P fex on _ 

WiuoiUt R CuBBiNS M D Ck cat Opent w J Kat 
m wtofUmlale at rxactu xot theF m ralCo 
dT’- il r beo t t 

CoLONEi. \\ ni xi I KrLLtR W shngtn Tf Fnr 
Uoti ! Shock ndTraum Dut Rth T pUi 
o!S g cal Cases bv Fixed T i tibplntn 
Lffitrt Cot M ftON WiLLCurr Mush gt , 

Anesthesia as a I tor in ! cd cm the U b d t> ‘ 
Tr unal Su g y ^ 

WttU M I* Esixs J AID L thi hem Pa 

Ad billy f the E ly Pet toWokoflbe 
I J ed 

Dohau) Gun nn M D S > Pa e as ac 

A X. th t m T a matic S g ry _ 

Ife HV W MEyiRDixc AI D Pochest Mmn V » 
djd It the s _ 

H RT E I 51 D Ch gi Traum t c S m O' 

a me to S U I d tn 



CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


HOSPITAL STANDAIiDIZATlON CONFERENCE 
An interesting program of papers round table 
conferences and practical demonstrations dealing 
with problems related to the hospital standardiza 
tion program of the College has been prepared for 
the fourteenth annual hospital conference which 
opens at 9 30 on Monday morning in the grand 
ballroom of the Waldorf Astoria The program 
for the annual conference has been planned to 
interest «surgeons hospital trustees executives 
and nurses The College extends an invitation to 
attend the conference to all persons interested in 
the hospital field 

Monday — p jO a u -12 00 A u 
Chairman s address The Obligation of the Hospital to the 
Interne Staff C Jeff Miller M D New Orleans 
Social Ideals in Ho pita! Service Alien B Lanavel 
M D Chicago 

Present Program of the tmerican College of Surgeons 
IranklinH Martin MD Chicago 
tnaljs s of Findings from the 1931 Hospital Standardiza 
tionSurvej (illustrated) Malcolm T MacEachebn 
M D Ch cago 

Program of the American College of Surgeons for the Care 
of the III and Injured in Industry Fredi-RIC A 
Besley M D W aukegan III 
Organizing a Service for the Diagnosis and Treatment of 
Cancer in an Approved Hosp tal (lUustrated) Bow 
MAN C Crowell M D Lh cago 
Kespons b 1 ty of the Fellows of the College in P omotin 
the Ho pital Standardization Program Southgate 
Lnoii M D Norfolk Va 

Unification of Aims m the Hospital Rc% Alphonse M 
ScmviTALLA ST PhD S^t Louis 
Our Challenge How ShallUe Meet It? Paul H Fesler 
Mmneapol s 

Discussion George \\ Crile M D Cleveland 

00 P M */ 00 P M 

Significance of the Seemin 1 > Insignificant Matte s in 
Hospital Management Donald Guthrie M D 
Sayre Pa 

Importanc of More Adequate Sterilization Processes in 
Hospitals Walter E DvNuy MD Baltimore 
Present Status f Hosp tal Costs and Charges — Report 
of a Nationwide Survey John A McNamara 
Chicago 

The Staff Conference W h ch Assures a Thorough Re lew 
of the Clinical Work and Maximum Benefit to the 
Med cal Staff and Hosp tal (illustrated) AeTON W 
OcusvER MD New Cleans 
Important Factors in Assuring Efficient Nursing Care of 
the Patient J vnet F Noragold R N New Orleans 

T uesd y — p jo a if -/ 00 A u 
The Present Econom c Depression m Hospitals — locreas 
ing the Utilizat on of Hospital Facil ties — Mam 
tain the Balance Between Economy and Efliaency 

C J Cummings Tacoma Wash 
WTsat Shall W e Do about \utomobile Accidents’ — Report 
of a Nationwide Survey Mattrevv O Foley 
Chicago 

Factors to be Considered in the Cost of Med cal Care 
from the Standpo nt of the Hospital WiixiAU H 
W ALSK M D Chicago 


411 


A Plan for the Systematic Instruction and Supervision of 
Internes and Resident Staff H L Foss M D 
Danville Pa 

Administrative and Medical Problems Associated with the 
Open Hospital Frank J Walter Denver 

Z 00 P M -5 00 P U 

Hospital Social Work — A Particularly American Product 
Rickard C Cabot M D Cambridge Mass 
A Plan for Efficient Follow Up of D scharged Patients 
George Gray W ard M D New \ ork 
Social Service and Cancer Control George H Bigelow 
II D Boston 

General Discussion Burton J Lee M D New York 
7 30 p M -10 DO P M 

Our Responsffiility as Trustees F L Braman Torrin ton 
Conn 

Promoting a Better Understand ng between the Super 
intendent Trustees and Medical Staff Charles F 
Nccrcaaro Brooklyn 

By What Criteria Can the Trustees or Governing Body 
Judge the Efficiency of Their Institution’ S S 
Goidwater MD New\ork 
The Application of Business Principles in Hospital Ad 
mini tration Howard Cullman New \ ork 
What Do Hospital Trustees Expect from Their Super 
intendent? J \llev Jackson MD DanviUe Penn 

H tdntida v— p jo A M -13 00 A 11 
How Can Scientific Clin cal Records Be Assured (tllus 
trated) James T Nix MD New Orlean 
A Check System for Current Case Record Dorothy 
Oilman Seattle Wash 

A Pbn for Making Group Studies of Di eases (illustrated) 
Paul W W illits M D and Dorothea Trotter 
Grand Rapids Mich 

A Plan for Measuring Surgical Results in the Community 
Hospital CvrlL Black M D Jackson ille 111 
A Complete System of Departmental Daily Reports Es 
sential in Efficient Ho pital Idmtn stration Sidney 
G Davidson Grand Rap ds Mich 
General discussion T R Ponton JI D Augusta Ga 
00 p M —'S 00 p M 

Round Table Conference — Medical and Nursing Problems 
Conducted by R C Buerki MD Madison Wis 
Round Tible Conference — Administrative and Economic 
Problems Conducted by Robert Jolly Houston 
Texas 

Brookly — Tl irsday — p jo A U -zz 00 ah 
Demonst ation and round table conferences conducted bv 
Malcolm T JIacEachern M D Chicago and 
Robert Jolly H uston Texas assisted by super 
intendents and heads of departments of hospitals 
Procedure m admitting and discharging patients 
organuation and management of the ca e record de 
partment nursing administration and service operat 
mg room management and procedure organization 
and management of the interne service 
00 P M -4 00 P U 

Demonstration and round table conference conducted by 
Robert Jolly Houston Texas and Malcolm T 
MacCvchern M D Chicago assisted by super 
Intendents and heads of departments of hospital 
Organization and management of the dietary de 
partment and fo d service business methods m hos 
pitals management of the obstetrical department 
handling of hospital visitors pubh relations 
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LunTED ATn:>.D\NCE — ADVANCE EEGISTR.VTIO'I 
Attendance at the New ork BrooUj-n session 
will be limited to a number that can be com 
fortabl> accommodated at the dimes the limit 
of attendance being based upon the result of a 
sur\e> of the amphitheaters operating rooms 
and laboratories in the hospitals and medical 
chools to determine their capacity for afcom 
modating visitors Under this pUn it wall he 
neces arvfor those who wi h to attend to register 
in advance 

Attendance at all dimes and demonstrations 
wnll bt controlled bj means of special dime tick 
eis w hicb plan provides an efhaent means for the 
distribution of the vnsitmg surgeons among the 
se cral dimes and insures against over rowding 
IS the number of tickets issued for anv dime will 
b limited to the capacitv of the room in which 
that dime iwll be given 
A registration fee of $5 oo is required of each 
surgeon attending the annual C limcal Congress 
such fees providing the funds with which to me« t 
the evpenscs of the meeting To each surgeon 
re istenng in advance a formal receipt for the 
registration fee is issued which receipt is to be 
evchan ed for a general admission card upon his 
r g tration it headquarters This card which is 
mn transferable must be presented m order to 
ecure lime tickets and admission to the cvemng 
meet r'^s 


REDUCED RAILWAV FVRES 
The railwavs of the Lnited States and Canada 
have authomed reduced fares on iccount of ihe 
New \ ork se sion of the Clinical Congress so that 
the total fare for il e round trip v ill be one and 
one half the ordinarj first class one wa> fare To 
take advantage of the reduced rates it is neccs 
ar> to pay the full one wa> fare to New kork 
procuring from the ticket a^ent when purchasing 
ticket a convention certiticate which ccrtifi 
cate is to be deposited at h adquarters for the 
signature of the general manager of the Clinical 
Con ress and the vase of a special agent of the 
rail avs bpon presentation of a vised certificate 
to the ticket aoCnt m Ne\ \ork not later than 
October 2oih a ticket for the return joumev by 
the same route as traveled to Ne \ kork may lie 
purcha ed at one half the one wav fare 
In the eastern central and southern stales and 
eastern prov inces of Canada tickets may be pur 
chased between October 8th and 14th in other 
sections of the United States and Canada at 
earlier date The return lournev from Ne v kork 
must be begun not later than October 20th 
The reduction m fares does not apply to Pull 


man fares nor to evtra fares chir ed for pa sage 
on certain trams I ocal railroad ticket agents w ill 
supply detailed information with regard to dates 
ofs^e rates routes etc Stop overs on both the 
going and return joumevs may be bad withm 
certain Jimits 

Full fare must be paid from starting point to 
New kork and it is essential that a convention 
certificate be obtained from the agent from 
whom the ticket is purchased These (^rtiticates 
are to be signed by the general manager of the 
Clinical Congress and vis d by a speaa! railroad 
agent at Climcal Congress headquarters in \e\ 
kork on or before October i6th No reduction 
in mlroad fares can be secured eveept m com 
phance with the regulations outlined and within 
the dates specified It is important to note that 
the return trip must be maJe by the same route 
as that used to New k ork and that the certificate 
must be deposited at headquarters during the 
meeting and return ticket purchased and used 
not later than October 20th 

An exception to the abov e arrangement is to be 
noled in the ca e of persons trav eling from points 
in certain far western states and British Colum 
bia who will be able to purchase round trip sum 
mer excursion tickets w hich w ill be on vile up to 
and including October 15th with a final return 
limit of October yist The summer excursion 
fare is somewhat lower thin iht convention fare 
mentioned above but is available only in certain 
of the far western states and Bnti h Columbia 
Tickets sold at summer evcursion rates permit 
traveling to Now York via a direct route sftQ 
returning via anolhir direct route with liberal 
stop-over privileges 


NEW VORR HOTELS AKD TULIR RATES 
There are manv first class hotels m the Grand 
Central Terminal district within easy walkin 
distance of the W aldorf Astoria the headquarters 
hotel The following hotels are recommended b\ 
the Committee on Arrangements 

M m m « 


Amb d P k A d 51 t St 
B d y tt I s 45th St 
Bltm M d A d 4V 1 St 
ChthmV dbltV daSlhSi 
C inmod ei dStadLv ia\ 
Q 1 1 4 r vt 5 d St 

1 n^t n Le 5I nA and4SthSt 
M nt 1 Le gt A d 491b St 
f, T V\ t M d voti A e a d 5 th St 
PtLI. e 99P 

R tr Ca It Madis A and 46ih St 
R cltWdso \\ a d4SthSt 
Shell n 1-evi i a A and ijSth St 
VVldrfAsln PLA ad 50lh t 


8 00 
7 
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PROGRAMS FOR FANNING MEETINGS 

W ALDORF Astoria Grand B \LLRooii 
Presidential Meeting — Monday S P M 

Addresses of \\ elcome CiiAELtS Gordo'j Hbyd MD Chairman New \ork Committee on Arrangements 
and John E Jennings il D Chairman BrooUvn Committee on Arrangements 
Introduction of Foreign Guests 

Address of Retiring President Medical MenandTheirLay Critics C Jeff Miller MD Nen Orleans 
Inaugural Address Fundamentalism and Social ProgressinMedicine AllenB Kana%elMD Chicago 
The John B ]Murph\ Oration in Surgerv Murph\ and Some Principles of Urinary Surgery Arthur 
H Burgess MB I R C S Manchester England 

Tuesday 8 P M 

The Present Status of Cardiac Surgerj Elliott C Cutler M D Cleveland 

The Operative Approach to the Heart and Pericardium Arthur M Shipley MD Baltimore 

Technique and End Results in Denervation of the Adrenal Glands George \\ Crile MD Cleveland 

Wednesday Sty PM 

The Newer Concept of Chronic Arthritis Ralph Pemberton MD Ihiladelphia 

A New Method of Operating for the Repair of Ruptured Cruciate Ligiments of the Rnee Joint Willum 
R CuBBiNS M D Chicago 

Fracture Oration Some Old Truths about Fractures \\ illiau Darrach MD New'Vork 
Thursday 815PM 

Some Experiences in the Treatment of Carcinoma of the Rectum with Radium Sir Charles Gordon 
\\ ATSON KBE CMG FRCS London England 
Curabilitv of Cancer of the Stomach Donald C Balfour M D Rochester Minn 
Peritoneal Adhe ions Their Prevention by the Use of Digestive Ferments Alton Ochsner M D and 
Earl Garside M D Ne v Orleans 

Coniocation — Friday 8 15 P M 

Conferring of Honorary Fellowships 

Presentation of Candidates for Fellowship Class of 19^1 

Presidential Address The I rogram of the College and the Initiates Responsibilitj 4 llen B Ranavel 
M D Chicago 

Fellowship Address 


SURGERl OF THE EYE E4R NOSE AND THRO\T 
New \ork Academy of Medicine 
Tuesday 8 ly P M 

An Outline of the Activities of the Otological Research Laboratorv of the Johns Hopkins Universitv during 
the last Five \ ears S J Crowe MD Baltimore 
Some Intimate Studies of Nasal Function Their Bearing upon Diagnosis and Treatment \rthur W 
1 koetz M D St Louis 

II ednesday 8 P M 

S>mposium on Injuries to the Eje and Orbit 

Chnical Aspects Edward B Heckel MD Pittsburgh Georgl H Cross MD Chester la 
L S SuERiUN MD Newark and H S Miles MD Bridgeport Conn 
Pathological \spects Bernard Samuels M D New York 

Compensation m E)e Injury Cases \ A Zimmer Director of W orkmen s Compensation New \ork 
Prevention of Injury to the Eye Louis H Carris Managing Director of the National Society for the 
I rev ention of Blindness New York 



SURGERY G\NECOLOG\ AND OBSTETRIC‘S 


PRELIMINARY CLINICAL PR0GRAJ.1 

GENERAL SUrOERY GYNECOLOGY OBSTETRICS ORTHOPEDICS UROLOGY, 
PROCTOLOGY SURGICAL PATHOLOGY ETC 

CLINICS IN NEW YORK H0SP1T\IS 


WOAIAMS HOSPITVL 

Gr£tp Sto ir— P thol E cal d mon i at n 
iREDFRlKj MATtHFNS — i OthpcdCcin 
H KRIETT Mc-I TO n— 4 \rydagn t dlh py» 
gynccol "y nd ob lelncs 
T sday 

IlERiiA Grad and ! A Dullard— g Gyn ! g c I 
I c 

H G BuGBLE nd staff — 9 U glo c 1 1 D c 
IIarr ett Ml si-~a Nrydago dth tapy n 
syne ' gy d b tetncs 

Geor e Gbav W a d L K P Farrab and W T Ken 
N Dv— Gyn c 1 g c I p»rat 0 
Gret S 01 r - Pathol cal dem n trai n 
B H Gl »K£- 3 f a t 0 nt ol g aUl n t T I img 
to gynet I gy 

E C LvoN and a s stantt a ^o P enatal cl lu 
H E Parue — j Ca f p k ancy mp> cat d b) 
bea t di e s 

It erf i y 

George Cray War nd L K I Parra —10 E h 
tinfce fca amaf terus thath eb 
t t 1 witl r di m 

L C Lir d A 1 1 nts- D cn ft irat n f b 
8t t al w d tid dell rv orn ted q 
HARm« MclSTOSi - X r y d -mo » a d the ipy 
m gy&ecol ^y and bst t a 
Th d y 

R M RA\tu and \ II Au> moE-p Gynecol g I 
opent 0 3 

II C Bo BEC and a ita— oLlgallnc 
ILodujttMcIsto ij— \rayd gn dtberpym 
gy ol gv and b t tn s 

B ll G ?p d R 11 Rp— Gyn I g I perati 
Crete Stohr — P th 1 j, 1dm traU 
I C Lyon and a t nt -3 Po inatal I n 
W L Carr. U K Mucbj u. nd J F Lasdos— j 1 dv 
atnccimi 

Fnd y 

Herman Grad nd E A Bullard— q Gynecologc I 
01 etat 0 

E C L )N nd a isunla — 9 \ P eft tal elm c ^ t I 
cluuc i bn mal ca and 1 ct » on tep turn 
ca to h p t ents 
J N Nathans N— L ebccl 
HoisiittMcI tosb— Xraydieno nd th py 
George Gray Wa d L K I l rar d W T Keh 
KLDY — Gynecol •ncal p rati s 
W II Giatee— j G t o-c te ol g c Id 
Crete Stohr— 2 Path 1 j. c I dtm n t ti tv 
L C Lyon nl is tat — 3 Dmni tonol btt 
neat w d and d ( ry t m techmqn 
A te— Daily d m n iraton stand rdizedt Inqu 
by the nursing st 3 1. pi g of ec rd b t d 

1 branan In p cli n of n w tp uent cim c on Tto d y 
d esdav Thuisd y and Friday 


MFMORIAL HOSPIT \L 
Mo day 

H E i! UN and Mr I lua — 2 Pra tical demo stri 
t ofaptatt bc^yoltumos 
B S Babrincer— 2 to ImpUnulion of r d m { an 
er I th bl dder 

B S Bar pceb A L Dean Jr andR S Ffr uson— 
3 End e uUs lb t eatme t f canc t of th bl d 
dcr ca cc of the p osutc and t rat m of th test 
with bibiUon ol case 

r e rfav 

W P Healy— 9 Radium, appbeal on f tc nc r f uterus 
P Healy and F R Smith— 93 E d e It 
rvn er of the uterus 

Enrrn H Qiisiny— 39 Meth d of d t rtmaati n f 
the amount of rad auon deliv e 1 1 specified tumo 
I r Adair and D Pack— K r gt c mi 
melan mas 

R I Her ndeen— t 30 Ro ntgen ray l alme t f 
g ntceJIt mors fbon 

F W Stewart — 4 Exh I itwn f specim s o{ ne 
gene sarcoma andtnel nomas 
11 rf esiay 

Dolcms Quick H E Marti j and Ds Watsos-q 
C a cinom f ih m th pbaryn and Ury t rf um 
appl cauo oper ti e p oc d res n 1 wifi it 
JauesI r<c~a |o Th nc If r g nu d anceteb cs 
L Crave*— 3 The t alment of lyraphot coma If dg 
kin s d> ase od leukemia w la ewi btu n f s 
, , 

B J Lec y d r E Acair— 9 IntersUU 1 nd e. i a I 
appl cat on of lad um for c cmmaoftli be t 
D* Hoftuan— 9 P act c I dem n tr ti n of H ffm 
I un b b psy 

B J Lee and F C Ad ir— End es It n cart n 
of th bi t 

G i BiNRiEY— 2 Radial n tber py f ctucef 1 th 
re turn mpt nlat on f gold ad n s d 
\\ B OOLEY tid B I Coley — 3 Sumna y f m thods 
1 dv gn and t e t nenl f b turn » p 0 s 
b ed n nd e U 

F W Stevart — 430 lathol gy tl tum 
^ I — D ly e h I I on l ntg n ay d pa cm 
ad m ] mentp kdep tme tCe ealLl ticg 0 
volt X ray ma b e and on t 1 1 iment t 

NEB \ORK nOSPiTkl 
T d V 

Jaucs Mopley IIik ot a d siaff—g G n r I *1 
O S Lqwslev— 2 Urolog> 

TV rf r rf > 

PuGEKE H Pool and staff — 9 Ge « I s rg D 
O S Lot siEV — 2 CUn at dem t ti n 
T! d y 

JtstEs Morley HiTt OT nd staff— 9 Gen ral 5 t, O' 
Frtd y 

Lu E "E H P d staff — 9 G ral su g ry 
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NEW YORK POST GRADUATE HOSPITAL 
Mond y 

FrxpH Albee — 2 Orthopedic urgery 
George Anopol — 4 30 O thopedic clinic 
Tuesday 

J E^ST^tAN Sheehan — g Treatment of keloidal scars 
ejeld ectropions facial bums cancer disfigure 
ments 

r W I ETERSON — 9 Pediatric surgery 
Joseph !• McCarthy Clarence C Bandler Stanley 
R Woodruff Joseph V HiAjts J S\d\e\ Rittes 
SAiiuEL I- Krailer and C Tewers Stepita — 9 
Demonstration of the new radio arc method of pro 
state and p ostatic bar excision newer technical 
methods in the diagnosis and therapy of seminal \esi 
cular conditions 

MoRTiiiER N HyvMS — 10 Demonstration of conization 
of the ce ix 

Walter r DsnshEuther — Gynecolo ical operations 

Thomas Russell — -2 ‘’pma! anxsthesia 
John E Erdmann — 2 30 Gene at surgical operations 
Charles Ogilvy — 4 30 Orthopedic surgery 

IT eduesday 

F P DE Caux MRCS LPCP London England 
Dr Widenbosn Ireiburg Germany T Drvshale 
Buchanan and Charles Gordon Head — 9 Dry 
clinic The barbiturUes and basal narcotics compres 
Sion to the lung from various su gical positions the 
spinal cur e and ether anxsthesia in the lithotomy 
position demonstration of the new Karl Connell ap 
paratus investigations to minimize the explosive risk 
of ethylene 

E W Peterson—p Pediatric surgery dry dim 
W W Lasher— i Traumatic surgery 
CiURLES Gordon Heyd— a Operations He motomy 
chole’yste tomv thyroidectomy appendectomy 
Staff— 4 S>mpo8ium Liver and gall bladder WardJ 
MvcNeal Li er changes m abdominal d sease 
OHN A Killian Biochemistry of liver and call 
ladder d ease Charles Gordon Heyd Jaund ce 
Louis R Davidson Postope ative therapy 
B W JIOFFATT — 4 30 Orthopedic surgery 
Thursday 

Fred H Albel — g Orthopedic surgery 
Staff — 9 Dry chni D seases of the b east Ward J 
MvcIxeal h ibrocj Stic mast tis Herbert Willy 
Meyer Mali nancies of the breast Charles Gor 
DON Heyd Surgery of the breast WiluauH Mever 
X ray therapy B \ Goodman Glandular the apy 
in d seases of the breast Edw vrd \ Denneen P e 
ope ative and postoperative therapy 
J W Hinton — 9 Goiter dime 

Joseph E McCarthy Clarence C Bandler Stanley 
K W OODRUFF Joseph A Hyams J Sydney Ritter 
SAiiuLL E Kramer and C Travers Stepita — 9 
Demonstrat on histopatholo"y of pro tate and 
vesdes exh bition of corrosion specimen mountings 
of the latter e hifition of methods of intravenous and 
retro rade uro'Tuphicd agnosis 
JohnJ Moorhead — 2 Traumatic surgery 
(jEORCE Vnopol — 4 30 Orthopedic surgery 
r iday 

J Eastmvn SiiEEiLAS — g Nasal disfigurements con 
genital or acquired elements all present nasal dis 
1 "urements inv olv ng loss of elements 
Thomas II Cherrv— 9 Gynecolomcal operations 


Staff — 9 Symposium D seases of the thyroid Ralph R 
Moolxen Classification of goiter James J Flem 
ING Iodine in goiter I hilip A RIacGuire Pre op 
erativeand postoperative therapy Charles Gordon 
Heyd Hyperthyroidism Walden E Muns The 
heart m hyperthyroidism Pfynold Church and 
De Meerer Thyroiditis and Reidel s struma 
E W I eterson — 9 Pediatric surgery 
Walter T Dannreuther — 10 Cynecology 
HenryH Ritter — ii Traumatic surgery 
WvLTLR T Dannreuther — Gynecolo cal operations 

E C Brenner — 2 Surgical dime lante n s de 
J F Frdmann — 2 30 General surgery 
Charles Ogilvy — 4 o Orthopedic surgery 

FIFTH AVEVUE HOSPITAL 
U nday 

Benjamin S Barringer and staff — 2 Urological opera 
tions and demonstration of cases 
Tuesday 

Frederic W Bancroft — 9 Duodenal ulcer ope ation 
Charles F Tenney — 10 Medical treatment of duodenal 
ulcer 

Frederic W Bancroft — 10 Surgical t eatment of duo 
denal ulcer 

Lewis G Cole— ro Radiolo ical d agno s of duodenal 
ulcer 

Frances Shields— 10 P enatalclinic 
Leon S LoiZEAtn and staff— Demonstrat on of de 
livery room technique 

II einesday 

Donald Gordon — 9 Fracture clinic treatment of frac 
tures in a general hospital 

B B Palmer and M w Carf— 2 Dental prophylax s 
treatment of fractured }ai s 
Th sday 

Kingsley Roberts- 9 Abdominal ope ations I acterio 
lo<ncal studies of normal and infected peritoneal cavity 
Frances Shields — 10 Gynecological dry dime sterility 
Willia (L Sneed — Orthopedic operations and demon 

stration of ca es 

Leon S Lomeaox and staff— 2 Demonstration of de 
hveiy r om technique 

Frederic W Bancroft — 2 Dry d me Cancer of the 
large bowel surgical treatment and follow up 
Robert F Pound— 2 Radiological diagnosis of cancer 
of the large bowel 

Fnd \ 

Frederic W Bancroft and M Stanley Brown — 9 
General surg cal op rations demonstmtion of post 
operative thrombosis nd eitif lism 

MEDICAL CENTER 

(Babies Neurolo ical P esby tenan and Sloane 
Hospitals) 

Mo da\ 

J Bentley Squier — 2 Urological perat ons 
Ti e Ia\ 

Benjamin P W atson — g Gynecolo ical dime. 

n cd zesdav 

Hugh Aochincloss — g Surgery of the breast 
Tl rsday 

Fosdyce B St John — 9 Surgery of the stomach and 
duodenum 

F tda i 

WnxtAU Darrach — g Fracture cl m 
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SURGER-i G\>JFCOLOGy \VD OBSTETRICS 


"iORR POL\CLI\IC nC»PITAL 


B^LLI:\UE HOSmiL 


JIo rf y 

Locj s J Lat i*f— 3 Gynecol ciloperit s 
I-AfC\i.iLS— 3 Op tiep ctology 
D \ ill LA ~3 Urolog cal operat n 
] Prf on ( RAM — 3 < n nl 6 I pe i 
I- C Keller -a, $ Dry iin c Su g c I a atomy 
Ti sa y 

\l L OLii Campbell q Op r i e gy logy 
U e LD D Meeker — 0 n atsuri,c I pe ations 

Jc ME M Lvnlm — 3 Op r I c proct logy 

I s McPh son — 3 Oh ui cal 1 me 
Joi J Ntn— 4 30 0 tfwped p rat ns 
d y 

Ge rge B I EE — 0 Gynec I g al p rat 
A I Selle cs~ Gene al ur at op r 1 on 
I \RDLfELCG -3 C t entc 1 g 
J t V Lv I r U I E c I ope at ons 
C i RLT N M ALiACE and TouncK N cola— 4 3 Orth 


D \V T ^'i — 9 Op rati e gyn I gy 
J 1 J McGs. 1 J— Gen 1 ^ cal op at 

if L c use- o te i sur elope ton 
f H M II \ KS— 3 Obslel cs 
J I 11 u ETi— 430 Dyclnic Snrg ry 5 to go 
1 i y 

P BE I M CsEiD —0 Op atvegynec) y 
K I n NN V- C e I ur I p 1 0 s 
M V H o F t c In 

H i T H Ree e— 3 Of c at ve ur logy 


CIT\ KOSPITIL 

1/ J 

1 1 K \Nt— Gnl n ry 0 y 
T i y 

I W t RO SJ -- Ge e 1 0 s ry 
t I PLjaiY— R t Is ery 
It d day 

r M Lo JE~ Gyn \ 'y 
J Tt (. LARK — Got r ry sorg ly 
J r I L ur— O ih p d su g ry 
n d y 

L It C o suAN— G ne I u ry 
/ if y 

r W PiNKBAi— Gvn 1 gy 
J P L — P tb log 1 f e 

LINCOLN HOSPITAL 

r 4 

KrEB O c dU St RwiN — o Ge e I j, slop* 
L T 11 J — Q ( y i p I p t 


t/o d y 

WnxtaT Doran and a soc le — j Gallbbdd d 

e 

\ R Stevens and staff— 3 Demonstral on f u '-cal 
T t day 

Rtjs el H Patteeso —0 G n rat u terv 
Artuu&M WRicnTani t ff—q G n r I g rv 
Art tUR S McQu lean and Lucene Beck—p Dimmsc 
flhethvr id 

r C IIOUJEN and staff — 9 Gvn cotog cat cl 1 
Ia.\ Kaplan and i ff — 9 T alment I 1 n i by 
radiatio 

\ R Stevevs a d stall— 3 U I g ca! operat obs 
tv ed e day 

JoBV E Norro — g G< at su g ry 
ARta R il M R ar a d staff— 9 General sur- ty 
I C Holden and taff— 9 G necot gi 1 cl 
IraF plan and tail — q T tm t of mill anc sby 
u art a 

Kenneth M Leuis I I Sir 1 Lester BRErDE 
B*CK— * 1 act dime 
A R Stevens and staff— 2 Uro! cat cl ic 
Th sday 

Stall CO $ rg al divi 3D-9 Ce ral s rj dry 
cl c 

foH H Morris and JoBvV Borebr— 9 Chest gery 
Ke NFTtM Leuis— 9 \a ns I 

( EopcF D Ste V KT A TH R M VVrioit d I p— 
113 Ge eraUurgery dTel c 
F liay 

( RL C Bere ck— 9 Ge L I urp y 

Georc D SttuART ArthluM W r chi and staff— 

G n al urg ry 

JautsW IlruTON— 3 Ga tr nte t It 
A P Stex-x & and »taff~2 U ol cal op l oas 


ST LUKE S HOSPITAL 
T sday 

V.ALt iMaptin — 9 Gen alsurgery 
J N Pol las — 9 G n I su gery 
n d d y 

H H ’'I L LI— J G n al rt.e’y 
F kS Matjieus— 9 Gene I g ry 


Tl bv 

lui X R J Donova I — 9 G ne al su gery 
\\ LUAi F MacFii and Edward U Tree dell — 9 
G c t u g ry 

F day 

Mo Ri3 K Su nt— 9 Ce al s g ry 
Henry G Blob e— 9 C i a mry rg y 
M T XP CtEXELAND — 2 Ofthop d SUrg O 


E D Trues ell ndC b Rogers — 9 Gen r Is rg 
p rat 

P n Will u ~g Cy 1 c I p atw 
G ( OTT EB— K tg n 1 3 
T d y 

G \i e c rr d J Fried ian— - 9 Pt st su g ly 
F Jay 

E J Da T —9 Gyn ol c I operat n 
Ki Y D near d sta —10 C ral s g ty 


LA INC IN HOSPITAL 

J UE \ Harrar C F Jellncbaos L V Wt ' 
Rose k en W H Hawkins K B 
SuiTt JAOReanNBSx kew J i 
» XN W C Godoari and R L Cpai — 9 “ j 
t tt cal In s nd I I oratory lem n tr t s 


0 M 
f K 

Olr- 


ST FRANCIS HOSriTAL 
OLdetonTHRc flCJV 
c upbell — 9 d i!j G 1 i. ryandgvn 


dL A 
olosj 
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FLO^VER HOSPITAL 
l/t» rtfa> 

Claude Bureett — 2 Goiter problems 
Earl Eaton — 2 Hernia clinic 
T t esday 

Horace Vyees — 0 Tumors of the pelvis 
Henry S 'iFFORD — 5 Elective cesarean 
Sprague Carleton— 2 Prostat c problems 
Walter Halfman — 2 Lidney tumors 
Rapuael Lewy— 2 IndustnsJ surgery 
TI ednesday 

Loui Kaufman — 9 Hydronephriti 
Samuel Lubash — 9 Kidnej function tests 
Anson H Binoiiak — 2 Orthopedic surgery 
Milton Wilson — 2 Compound fractures 
T/ j rsday 

William F Honan — 2 Thoracic surgery 
Friday 

Joseph H Fobcs— 9 General surgery 
William A Fraser — 9 General surgery 
\\ iLLiAM P Lckes — 9 General surgery 
Geopge W Lutton— 2 Traumatic infections of the hand 
E Welles Kellogg— Obscure infections of wound 
hot —Demonstrations in newe methods of ansslhesia 
by Donald Brace James Gales and George \ftn CiUuwe 

BETH ISRAEL HOSPITAL 
\tond y 

Harry E Isaacs — 2 Gene al surg cal operations 
Herman Schwarz — 2 Su gery m children 
T etday 

J Hertz— 10 Gastr c surgery 
G Langrocl — ti Surge y in obstetr cs 
I C Rubin — 2 Gynecolog cal operations 
March Rothschild— 2 Medical aspects of surgical 


I C Rubin— o Gynecolo cal clinic 
A Ham-an— X Gen to urmary clinic 

A Hyman— 2 Genito urinary surgery 
Leo D AViDorr — 2 Neuro urgical operations 
E D Friedman — Neuro urgical clinic 
T/i: rsday 

M Robinson — o Gynecolo^cal clinic 
Leo Davidoff — i Neuro urgical clin c 
DeWitt Stetten — 2 Gene al surgical operations 
A A Epstein — 2 Aledical aspects of su gical cases 
F tday 

Df 1\ ITT Stetten — 10 Su gical clime 
Meyer Robinson — 2 Gynecological operations 
Alfred Plaut — 2 Pathological conference 

JERSEY CIT\ HOSPITAL 
(Jersey City N J) 

Ttiesd y 

Cr vrles B Kelley — 9 Gynecological clinic 
S B SpRvAgue — 2 Fracture clinic 
Thi sdav 

S A Cosgrovt: — 10 Obstet icalclimc 
G Doran — 2 I racture clinic 
F iday 

Vt C Doran — 9 Orthopedic chnic Con enital disloca 
tion of hip mot on pict re demonstration 


NEW AORK ORTHOPiEDIC HOSPITAL 
ilandav 

Alan DeF Smith and staff — 2 Out patient clinic 
Tiiesdav 

Russell A Hibbs and staff — 9 W ard round and post 
operative clinic 

Russell A Hibbs Benjamin P Farrell Halford 
HallocC and staff — 2 Out patient clinic 
B ednesdav 

Russell A Hibbs Benjamin P Farrell and staff — 9 
Orthopedic operations 

Alan DeT Smith and staff — Out patient clinic 

Thursd y 

Russell A Hibbs and staff — 9 End results of spine hip 
knee ankle and shoulder fusion for tuberculosis 
Benjamin P Farrell Halford Hallocl and staff — 2 
Out jiatient clinic 

Friday 

Russell A Hibbs Benjamin P Farrell Alan DeF 
Smith Halford Hallocl and Joseph C Risser — 9 
Spme fusion for tuberculosi and scoliosi hip and 
knee fusion for tuberculo is open reduction of con 
ge ital dislocation of bip 

Russell \ Hibbs Benjamin P Farrell Alan DeF 
Smith and staff — Out pat ent clinic 
Daily 

Drs Halbach Howorth and Saunders EAhibit of 
anatom cal and pathological specimens 
A B I-ebcuson I hoto raphs and \ rays illustrating 
special \ ray t chnique 

MOUNT SINAI HOSPITkL 
J/ day 

Robert T Frank and staff— 2 Plastic operations on the 
vagina 

Richard Lewi ohn— 2 Blood stud es m jaundice cases 
r ttiay 

A \ Berg and staff — 9 Gastro intestinal su gery 
Edwin Beer and staff — 2 Genito urinary sur ery 
Harold NEimor — 2 Demonstrat on of tho acic cases 
W Harris — 2 Rad otherapy of sur cal d seases 
n edi esday 

PraLip W Nathan and staff — 9 Orthopedic surgery 
George Baehr and Paul Klemperer — j 30 Patholog 
cal demonstration 

Thursday 

Richard Levvisohn and staff — 2 Thy oid surgery 
Robert T Frank — Reconstruction of \ a ina demon 
Stratton off malese hormones blood and urine tests 
Leopold Jaches and staff — 2 Rocntgenolo'» cal aspects of 
surgical diseases 

Fr day 

Phuip W Nathan — 9 Demonstration of orthopedic 
cases 

Harold Neuudf and staff — Chest surgery 

DETENTION HOSPITkL 
T lesd V 

Edward C B8EN*n*er or Harry \ Spaulding — 9 Gyne 
cological operations 

T! u sday 

Edward C Bben'ner or Joseph Fuld — 9 Gynecolo'ncal 
operation 
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SUPGEPY G'iNECOLOGY AND OBSTETRICS 


RCX)SE\ ELT HOSPITAL 


ST VINCENT S HOSPITAL 


d y 

J UE I PussE — 2 G er 1 g 
He \\ Cave — G ral s g r> 

T d y 

\ D Stile i n— - g G e 1 s g ty 
Ho RD C Taylor —g Gy cc 1 gy 
Co-dctC«tle— G U gry 
W d d y 

Kni DwiciiT — 9 G ralsugrj 
Thoma Peichta — g Gynecologj 
G A^ P pENNOv — G n rals g rv 
Tl d y 

W lAii C TE — 9 G al s ry 

Ho ARD C Tay q J — g Gynec \ gy 
H ARD A Patte 0 — Gel g y 
F d y 

Edward P Kil avr — g U ology 

JIISERICORDIA HOSPIT \L 

d y 

F SovAK— 2 Gynec 1 gy 
T d y 

Am ow H IIarrioan — 9 Ge e 1 g t> 

Hi d y 

R e E Brenn m— 9 G n I g ry 
J CO Heckjiann— Gel g > 

Tl sd y 

Edward T Ki ke— 9 C«c\ to- fy g O 
Alexande II Senunr— Ob t t 
r d y 

F ns E Butle — 9 0 thop d 
Gaston A Ca lu t — G«a I g ty 

GOm'ERNEUR HOSPITAL 
il d y 

Thouas II Russ LL— Ge er 1 s g ry 


T d V 

F wardL Keyes d taff — 9 U 1 gicalcl c 
George R S uart — 9 Gen 1 g ry 
F ANK N D y — 9 Ge Is ty 

AV tUAM G Dor n— 9 Fr ct s 
Hi d V 

Raymond P Sullivan — 9 S rgi 1 1 n 
AAouauM Ford AA Krlcler J McGrath J Hen 
hESSYa dA Racci — 9 Gyn 1 g al 1 
AVnu mG Dorav — j Orthpdccli c g taldis 
local R £ h p 

Tl d V 

i EORCE D avid S t VRT — 9 G 1 u g c 1 p t 
Arthur M AVricht — 9 G I g cal ope ti 
JLd ARD A King — 9 Ge e 1 s gi I ope at s 
Louis F Saxyian— 2 Tra sf s 


AAoxiamM Ford A\ Krucli J McGrath J Hen 
NESSY dA Racci— 9 Gyn logic 1 1 
roNSTANtiNE J M vcGuiRE — 9 S igic 1 dem t at 
of c 


ILARLEAt hospital 
\f d y 

Staff— C nf 0 path I gy d s g ty 
T e d 

II C Talv a d Bt ff— 9 Gy 6 I gy 
Sidney A le — R tal dis a 


JohnF Conno j AAisdne L AARicnia dj Sten 
buce— 9 T mat s rgety 
Tl d 

H r Eisbe g dC Casas a— g Ge al g 1 a 
A M Salt a d B N Berg— S g c I p th I y 


If C rALL.— 9 Dr t c gyn 1 gy 
I Kassebohm- Ob t tn 1 L 


FORDILAM HOSPITAL 


T esd V 

AA L Ait V Heal y — g F act re dim 
E \ ARD L K 0 — Genet Is g ry 
1 ) d i y 

AA UAM A Ke 00 — 9 Ge e Is g ty 
A\ ILLIAU H A\ Knip — Ob t t cs 
Philip M Grausuan— G 1 g ly 
T! d y 

Jose n G sdansey— g G n I g y 
Alb rt L Sellenty — Ge e ! g ry 

MONTEFIORF HOSPITAL 

II d y 

Jmu Gottesu n Maurice L nz ndj M Ziegler— 
C 1 c 

T d y 

P \\ N TiiAN — 9 y O th ped c rg ry 
H i i 

IL OLDNEunor — 3 Th ra rg ry 
Th sd y 

Ira C hen — N rg al p u n 


If i y 

A G Forjian— 2 Cc lug 1 p all 
T d y 

L Marion — 2 Ge c 1 g cal p i ons 
Hi i V 

E R CuNNirrE — G a! su g 1 pe I 


Tl d y 

S A\ Boo ste n — 9 0 th p d c pc at 
AlENAND rN o l — 2 G al g C lop t 


r d y 

J H T AIR — 9 Ob t I Ip 

R tJIMET A\ ALSH— 2 G 6 I 


MIDTOAVN HOSPITAL 
Hi i y 

J S NEY RjTTER-g 3 U 1 cal dim 
r d V 

Louis Ma ton — 9 Ge e 1 ur® ry 
F d 

Ma kJ Synnoti— 4 P tig I rg ry 
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RECONSTRUCTION HOSPITAL 
Monday 

E A Dooley — 2 Fractures of the forearm 
D Goldblatt — j Fractures of the ferimr 
H M BEROUirm — 4 Fracture return chmc 
Tuesday 

J J Moorhead — g Traumatic surgery ward rounds 
H H Ritter and staff— 2 Fraumatic surgery opcrati\e 
H JI Bergamim — 2 Traumatic surgery operative 
U D Ludlum Jr — 2 Traumatic su^ery dry chmc 
n ednesday 

W W Lasher — 9 Injuries of the knee 
C A Peterson — o 30 Head and spme injuries 
Friday 

K G Hansson and Harold M Herring — 9 Physical 
therapy 

BRO\D STREET HOSPITAL 
Mond y 

Charles Goodman — 2 Vascular surgery 
Gustav Tieck — 4 Smus operations 
Tuesday 

Benjamin Tilton — 10 General surgery 
William Keixogo— 2 Gastro intestinal surgery 
n cdnesdav 

A J Walscheid— 0 Gyne ologj 
Maurice JIeltzer-- Oemto urinary surgery 
Thursday 

Bred Dunn— 10 Oral surgery 
Fred H Albee— 2 Orthopedic surgery 
Frid y 

Pol Coryllos— 10 Thoracic surgery 
Max Baruch— 2 General surgerj 
1 \ SuLUVAN— 4 General sur ery 

HOSPITAL FOR RUPTURED AND CRIPPLED 

Tuesday 

Carl G Burdick, and staff — 9 Hernia operations 
Yrmitage W iutman and staff — 2 D y cLinic Adduction 
treatment of fractures of the ne k of femur 
H ed le day 

Fenwick Beekman and staff — g Hernia opentti ns 
WilliamB Colev and Bradley L Coley — 2 Diyclimc 
Bone sarcomas 

Th rsd y 

IercyW Roberts William L Sneed and staff— 9 Or 
thopedic clinic 

John F McWhorter — 2 Pathological demonstration of 
bone tumors 

Tr day 

WiLLLAM L Sneed and staff — 9 Orthopedic operaU ns 
KNICKERBOCKER HOSPITAL 
Monday 

Philip D Allen — 2 Blood transfusion Tmdetinann 
method 

Ttesday 

W \ Fr-ASfr — 9 Gjmecolo ical dime 
FI J Shelley— 2 General surgery 
11 ed esday 

Paul C Morton — 9 General surgery 


HOSPITAL FOR JOINT DISE\SES 
Tuesday 

P M Grausman — 9 General surgery 
Harry Goldman— 10 Proctolo ical surgery 
H L Japfe — n 30 Patholo y 
•\ J Bcller — 2 General surgery 
Milton Bodenheimer — 2 General surgery 
W ednesday 

H L Frauentiial Leo il ayer and M M Pomeranz — 9 
Orthopedic clinic operations and demonstration of 
cases roenl enological demonstration of bone lesions 
Tl unday 

PaulW Aschner — 9 Urolo ical surgery 
Arthur Stein — jo Gynecological surgery 
M M Pomeranz — ii Pyelography 
Frid V 

H FiNKELStriN — 9 Orthopedic operations 
Samuel Kleinberc — 10 30 Demonstration of ortho 
pedic patients 

METROPOLITAN HOSPITAL 
Monday 

J H Fobes and staff — a General surgery 
Tuesday 

Sprague Casleton and staff— 10 Genito-urinaTy surgery 
W F Honan and staff — 2 Thoracic surgery 
n ednesday 

H B Safpord and staff— 0 Gynecology 
R F Ward and staff— 2 General surgery 
Thursday 

\\ A Fraser and staff— 2 General surgery 
Frid y 

A H Bingham and staff— 10 Orthopedic surgery 
L C Salisbury and staff— 2 General surgery 

LENON HILL HOSPITAL 
Tl esdav 

Frank R Oastlee and staff — 9 Gynecological chmc 
Frank R Oastler and staff — 2 Gynecological dm c 
W ednesday 

DeW ITT Stetten and staff — 9 Gene al surgical cl me 
Carl Dgcers and staff — 2 General u gical d me 
TI I sday 

Herman Fischer and staff — 9 General surgical clinic 
Otto H Pickhardt and staff — 2 General surgical d me 
Friday 

Percy H Williams and staff — 9 Gynecological d me 
Percy H Williams and staff— 2 Gynecological dime 

STUYVESANT SQUARE HOSPITAL 
Tuesda\ 

Alberts Morrow — 9 Cancer dine operative 
n cd tesday 

Robert H Kennedy — 9 Cancer d me operati e 
Th sday 

Albert S ’Morrow — 9 Follow up dime on r suits in 
cancer patients 

Friday 

Robert H Kennedy — 9 Follow up dime on results in 
cancer patients 
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MORTI^Ua^ HOSPITU 
Ti c diiy 

LE\^s A mstlu — 9 On I u( alclmc 
uuusj \ LE T:tsE~2 3 t f lo^ -41 S J g ly 
11 «f e dtiy 

? 7 1 ^ptss — 9 F actu « 

J I E \i Vm ter — 0 ne al u gical cl me 

s 1 \\ rrz ‘i.R— 50 X > <1 roo tratiwi 
Tl sday 

1 1 L I e — 9 Thvro d rt,«ry 
{ e s. Mil. ‘a — a 3 G ner 1 surgerj 
F il \ 

C I 1 Spies— 9 Operal e sV 1 I I gery 

BROMX HOSPITAL 
T cd y 

\ O WiLENSk. —2 Gen ralsugerj 
ft dn day 

} D onn — 5 G ne I svirg ry 
'^IPNE ( 0 r -9 t ene t su gety 

r <j 

S r \ Co — 9 G n r 1 $urg ty 
\ 0 Ma N V— Oen al ty 

ST M\P\ S HOSPITAL 
T 3 

( Fl-RR-oLdc ddtstan child en 
Ifi d > 

I \ D T n.8DEU -0 K i { { nd cfcft palate 
F d t 

i L M t < — 9 Conge it I deionmue 

FPENCH iiosrrtAL 
r ed V 

] R Ten w L M A Fst \[ I Bu I. H C Faik 
nd ufl— 9 G ral urg r> 
tl d d V 

L G Cou and I P Tur ure — q Surp al d X raj 
time 

CMsCn I^S^TUTE 
r d y 

I I Rapi-o.— V-an et line 


LEBANON HOSPITAL 

T y 

Harm Ara 0 \ V j Ron y nd Edwaec Schnater— 9 
Cytiec lo y 

ffed sdij 

Mitto*! R Book e\n Pkilxp M Graussian L Wdxtk 
Kaiin and H jrt Rot i— g Ge ral surgery 
Tl d y 

lU RY \ NOW A J RONGVandrDV.ARDSCffiAPE8— 9 
Oynec logy 

F d y 

Miltoh R Bookman Pintip M Gracshan L Mhiir 
kAJiva dHtNsyRoTii— 0 General surf ery 

BEEKM VN STREET HOSPITAL 
r dy 

Robert E»£iniU(Y an I H Heyi— 9 Fracture cbme. 

U ed sday 

Ralph Cou^-p Opeiati e hemii dim 
T! sday 

W Watters and W Sivitt— ^ Oith ped c apentiona 
r day 

Si jXCVoMACEandROSERTFi'NDiAV— p-Ftactureiouiids 
JEWl'^H MATEKNiry HOSPITAL 
T esdas 

N RATNOPran] sun— e> Ob tetneal dime 
N Rat op? a dsufi— 2 01 telncal opeiatioM 
lied « d y 

SjScAJvoN nl stall— 19 QbstfitncaJ eluu 
S j ScAPsoN nd tall— Obstetrical operati as 
Tn sd y 

E C 1^ CROCK and suS— to Obstetnc 1 dime 
£ 0 LAKrso*K d suQ— 3 Ob let at ope Uodk 

CORPECnOX HOSPITAL 

r ed y 

EdtvarpC Brenner— General surgery 
B d jday 

Cks Greenberc— q Gen to unnar> aur’ery 
Tl rsd y 

EotAR C B E AuxorM 0 Macui— 2 Gynecolofecal 
op at tv 


SPECIAL CLIMCS FOR BROOKL\ N-LONG ISLAND DAA— WFDNESDAA 


NORMECm LUTHFRAN HOSPITVL 

C Fr s F Skllt n H L ostone L t>T k P 
r nv B H B! J H B LI IB G H mer a d 
J J 'I srcRSO — o C ral s g cal gyn cofo cal 
a d ortboppd j tin duiXye 
b b t 

r Ferris— 3 T e nl If t e W penand I d 
edu t n 

D Li n us 0 E— 30 Hvpe t phi pjlonc st n s n 
n bom 

E Skjl o — 3 P rf rated pejtcufcew 

B II RR s— 3 3 Man tn nt f c m al t s a 
libo 

P Pu TOE— 4 bp ai 3«ibe 1 


BUSHWICR HOnPITAL 

G H RctcnxRS and st ff P E Sini j G Kaspes aC'l 
U5 I H W Beno t~ 9 nd t G neral sutgicav 
P t tion 

\\ f Lip old and staff and H W DANCtER-~9 Gyne 
c lo~ic 1 p at on 

\ TI N An er— o Em g ncy bstetr 
X CWhtias— I Gemt un tyop tons. 

B r Ma c D— t Tr tm toffraciue 

W C Lippold d SciJussiiEiu— 2 S{ tul a^^tnes 
frfl w p I , , 

M Wuss IRC and Fmil Koch— P tbolo’^cal con 
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LONG ISL \ND COLLEGE HOSPITAL 
Department of Urology 

J S Re-vd Resection of infected renal calyr with stone 
A Harris Nupercam anesthesia in urology 
F L Senger End results mureterosigmoidostomy 
G R Horton Thcprostateandacsiclesasfocimarlhntis 
\\ B T\TUii Stricture of the female urethra 
P C Fleri Idiopathic scrotal gangrene 
I R Morgan Fivejearsexpcncncewithvasresection 
r C Farrow Resection of urethral diverticulum 
Department of Obstetrics and Gynecology 
A C Beck End results m eclamps a 
\\ A Jewxtt Complications of fib Olds 
GoROON Gibson Prolapse of the uterus 

B Matthews Fetop cgcstationinwomenoverthirty 
f%eyea sof age 

S A Wolfe Sarcoma of the uterus 
r W Phelan Seminoma of the ovary 
B A Hvrris Complicationsof ovariantumors 
T S W ELTON Congenital atresia of the vulva 
M Gl\ss Intral gamentouspre nancy 

V S MacGregor Embryonal carci oma of the o\ary m 

a ffteen year old girl 

V P Mazzola Postabortal sepsis 

S Kaminester Aschheim Zondek and imilar tests 
M V ARiiSTKONC Management of occipilopostcnor 
Department of Surgery 

E Goetscu Preparation of patients with hyperthy oid 
ism for operation factors of safety w th especial efer 
cncc to the use of lodme 

R F Dvfbcr TestforcirculatoryefTcicncvine tremitics 
S P Bartley Complications und disl cations of the 
shoulder joint with end result 
A CoETSCH Results of comb aed t eatment with \ r y 
and the administ ation of Lug I s solution m early 
hyperplasias of the thyroid 

R r HtRLOE The surgical treatment of b lateral cm 
pyema 

B M Cassel Thyroductal atiomal cs pathology and 
surg cal treatment 

E J Browtjer D agnosisandtreatmentofbramabsce 
E I Dunn Suppurative mediastin tis presentati n of a 
case 

D A MuuviniLL Malignancy of the thyroid gland re 
port on a study of 27 cases 

E J Grace A study in tissue culture 45 malignant and 
non mahgnant tumors 

ST JOHN S HOSPITAL 
(Long I land City) 

WiLUAii J Lavelle S Klein and staff — 9 Gastro 
enterostomy for duodenal ulcer treatment of fracture 
of femur by open reduction 

John McMahon and staff — 9 Abdominal section for de 
formed pelvis 

J P\UL McHugh M Weinstein and st ff— ii Ihs 
terectomy for hb oma of the uterus re amputation 
for thrombophleb tis obi tcrans 
Ceorce C Bionth — II Prostatectomy second stage op- 
eration 

Denms E McMahon I L Stein and staff— i Cholc 
cv-stcct my for gall bl dder di eas thoracotomy by 
do ed method for empyema 

Henry P Mlncken — i Unusual obstetrical cas use 
of high forceps 

N\SS\U HOSIITVL 
(Mmeola) 

Stall — 9 General urgical opcrati ns 


METHODIST El ISCOPAL HOSPITAL 
Staff — 9 a m and 2pm Operati e and dry clinics 
C H Goodrich and R F Seidenstioker End results 
following, goiter operations 
H T Lvngworthv Tumors of the kidney 
H K Bfll Acute osteomyelitis 

D L McKenna Dislocation of cer\ical a ertebra cdiibi 
tion of ca e 

E J Browder Management of peripheral nerve injuries 
with end results and ethibition of cases 
CLAOor C Kelly (Hartford) Plastic surgery lantern 
si dc demonstration 

Fred Rankin (Mayo Clinic) Dryclimc 
S G Clark Fctopicpre^nancy ruptunngintothes gmoid 
J II Bliss Rfileofcalciummetabolismmhyperthyroidism 
J A Tiuu Inject on treatment of varicose a eins 
Symposium on Call Bladder Di case 
O P ScHOENESiANN Anatomy of bil ary tract 
E B Sunil Pathology of gill bladder and liver 
H Gilaiiau Early operation for acute cholecystitis 
Russell Fowler Unusual gall bladder cases 
F B Cross Pre and postoperative use of glucose 
ethibition of cases 

P \ Renaud Cholecystectomy wathout drainage 
Symposium on Obstetrics 

O I Homtsionc C esarean section in the treatment of 
bleeding during pro nancy 

R M Beach Medial versus lateral episiotomy moving 
picture demonstration 

H B Matthews Ma agement of pregnancy in the 
presence of pulmonary tuberculosis 
H W Mayes \aginal versus rectal e aminatons in 
relation to obstetrical morbidity 

CUMBERLAND HOSPITVL 
H WiKLE-~o 15 Pen artcnal sympathectomy moving 
picture demon t ation 

John Gainey and staff — 9 15 General surgical opera 
tions 

J r Jennings and Merrill N Foote-~ 9 30 General 
surgical clin c 

Fuad I Shatara — 10 30 Demonstration of the Russell 
Balance tract on apparatus lor treatment of fractures 
of femur with evbibition of pat cats re le v of the m 
jection treatment for v arico e v e ns as compare I with 
operative treatment exhibition of patients general 
surgical operations 

Merrill N Foote and staff — 10 30 General surgical 
operat on 

JohnE Jennings — 11 30 General surgical operations 
Merrill N looTcandM J Fein — 1 30 Histopathol 
o^yof goiter 

H W iKLE and staff — ii 30 General surgical operations 
JohnGainea — 2 Surgery for the cancer patient analy 
s sand end results 

M J Fein — 2 Gro s patholo*^ as related t the surgeon 
Bpecimens lantern slides 

JohnE Jenntngs MerrillN Foote Chester Dvaid- 
soN and John Gainey — 2 Demonstration of inter 
esting cases 

Robert Kinlock — 2 30 Tran plantat on of the ureters 
ith exhibition of patients 

Fredlrick Elliot — 3 Radiography as related to general 
surgery rfia no is and p ognosis di«cu sed and illus 
trated by m v mg picture head neck chest aldo 
men anil fractures e pecial reference to intestinal 
obstruction 

ChestleDamdson — 4 Surg caltreatmentofunusualcases 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


ST MAR\ S HOSPITAL 

St ff — 9 Operat e cl c gen 1 su g y gyn logy 
u ology p oct I gy nd rth p d cs 

St ft— g d Dry cl s 

R B \ OF ov Ur lope 1 cas 

\\ V P\scu\L G U bl dd es bd mn 1 w 11 a 
feet 

\\ Moitri Jr Imp t e f bio d ch m tiy 
s E O 

\\ h McCo LOii D bete ns gery 

A \\ M RTiN M RiNO H ch pni s d e ch o c 
1 tl bt 

E AR P Dlnn Th> dd ac 

D E \\ CH T nd tu e 

CixRLEs H Lou IR V d C A Nol.\n Imp o d 
m th d hi dm tch g 

J Rrzzo d II Murphy Inj ct t tme t f o 


P J Dulucah \ ts g g locyt g 

g b 11 s f ct 

E J Cronin U us 1 c mpl t n c t pp n 
d c t 

E A Kc\cs 0 n y t mpli atmg p gn c> 
th -c ea 

M Murph End It b ecb 
Cic. I L uc N B dl n g xs n ect 

J J Coll s L d t t obi t ra 
I W C D g s f th bo 
J P M Ch c y 0 t s f k 
J P Mu t dEJG cclltnhpof tg c 
sa m d 1 m p I g 
EJGcsGdd c fb t dp gno 
t Itu esc h gc Uy c d neo 

pi m 

R r M Nal B t oph w h gs f om o 
log 1 f ct 

Mil I i Moit er j Tr h tn gi al f cl 
alt to gy 1 gy 
T M Bre van \c l p n 1 1 
bt ff I t cl 


JEMTSH HOSPITAL 

Mt u Li mER M UAM Mo sov Sau Linder d 
t 2 C r f the lo p t n 

J Hv L NDc A H I 0 Lou s Bcrg r d t ff 
Gtc t f I dec ft mach 

H M Lour Thy d g ry 
A R CH L ihotnptOK pj d ol gic 1 p nit 

B E \V L o T E d r Us n bo e gr ft g d Ibo v 


{ 

Benj it ^ 
I 

BEvjiii 


K N d JIo 
n I tm nt f { ct 
Kr. M D t t 
t Ic fc t 
trat 


s Koven F dam tal 


pet 


A 01 B -SIR T tmtfcac male 
M G M Asc I Rd Igcaldmnt t n f met lalic 
d se f b ma! gn yfbo p dpt 
d t m It pl g t 11 t rao p m p n 

t m g t te t I t d e 
Max Ler Drantun d hibtfmd 
p tm t f p th lo'^ 

I S DS. \ et f b m bsce s 
M Ro E 2 tc A hh m Zo d k t tf pt gn cy 
M C RXE d H Rasch f P di tn g ci dob 

t t I p th 1 y 

M Z Ir. k 1 t bl CO ppa t 
\SMi rTi f wbmf p ntage 
M L ERER P th 1 1 nf nc 

S H Pot-AVES Bl d t fu n 


M\CKOFF HEIGHTS HOSPITAL 
JohkG K auss John Ho ni Pussei. S Foaler d 
C aioesPf uc — g C eals gicaloper to s 
J Arthur Bu i anan-— g 45 A su gtcal p rpu 
L oL F otti — 0 Syphils fth li er 
\t E T Cook— 5 D e t cul t s 
G ORC Foroes — 3 \ y d monst tio on p eu 

moth a 

DaaidGivcold — 4s Pyl n st s f ts 
Ca l riscfiE — R ptu ed ut ru t term f tu in 
abdom al ty ct a ct 
Rudcl H RiiLAN— 5 Casan n ect mg 
pet edm t to 

Mill u B Roscc s — 3 F ct es f the sk U 

p ly p t on a d cc y 
CitA tEs Pflu — _1S The m commo dislocat ns 
Mi UAU Co ENIL sjjT— I P p 11 de oma of kidney 

m ta t s n bl dd ney 1 t r 

n C Bernaueb — S Imp tig ob tet I w rk 

b t m Id d mo 1 al 

L D XL R— 3 R 1 c b ncl m p t 

J G Krauss— 4S r gn b dy kn j t nugn t 

u U.I it Coo Ka l Muell j Rldo ph H rw 
itAN 3 d Ar UR HouzttAN— G e al gic I 

JoHN&ORN — iS Sublet 1 ect n of t in ch 
r tuft ox Dexte — 3 P th logy f g !l bladde d $- 


Chris ax Jass x— 45 E aluat f th n us h « 
fu t n t ts 

\Rti u HoLtiL N— 3 An Biahes f cyst cad hepatic 

Russ L S Fo lis— 3 5 I tractable abd m I 
WiLU u Laisc — 33 Dbt milts pprtie 
t m> 1 1 of t) St m uta sal gieal c 
Ro&ar hlui€— 3 45 G mt nnary ca s 


Bl OOKLW HOSPITAL 

W A S IE OOP E K Tann \V H FiniP d J B 
CivTX Jft— 9 G ne Is gical p laU 
\ L ZiuMERUAN E Bisho a d M S Ssoth— 9 
Cyti I g I d b t t 1 op ati d d m 
t t n { se 

M r Rat bux a d M F McKenna— 9 Cyst sc p c 
Inc 

St a— D m n t I I u lo cal X ys 
W \ S R\000 d JAUES Denton—? S gcal 
p th I I onf c , 

DEM Ken — j O lb ptdic pe ti a a 
dem t t n f 5 , 

J E J XNi cs— D y 1 th d m trat 0 f case 
N P Rat ibuh a d M F McK nna— 2 U 1 gi«u 
op t n 

CARSON C PECK MEMORIAL HOSPITAL 
Jo X F Ra. mn— g G 1 s gical op at 
CiiARL sS Cochrane a d Staxl yD Banls— 9 O 
Is g 1 p t 5 

M rillN Ioot — 9 G ral gi I per to 

\\i i iiM H LA— 9 E hibti £ peem a d e r 

Ibtytstipenay 
Charl E sTii d— R d graphic t dy of g '«>* 
t t lb truct n , 

H C All R L Mood nd O A Gospo J — 
Ob t tn al c f e n p al anssth 
t tnc h b t n f ca 

Herbert T Mi l — ? C ^ ^ *^8 I P ' 

TnEO ORE L Voss Rad Carle ox C sifbe i 
A tudy fp t It 
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ST PETER S HOSPITAL 

MmiiEW C Goldev Bronchoscopic diagnosi of d s 
eases of the respiratory tract lantern slides 
T A McGoldeice Clmicalconsiderationsmabovecases 
Cornelius Schmip Operab lity in tb> roid disease 
Harry JIcTague Arterial o elusion m cardiac arrbyth 
mu with gangrene of an extremitj carcmoina of the 
thynius gland 

Harold Denhan Syphilis of the lung 
Nunzio Ri*n ETpenences in pinal anE«thesia 
S \MUEL ScuDERi Pancreatic cj st 
Louis Berger Clinical management of acute inte tinal 
obstruction 

Joseph Todd Treatment of sterility in the female with 
end results 

^\^.FR^:.D Egan Uterine fibroids — salient pomts m diag 
nosis cl meal course and ultimate results 
Joseph McGoldrick H> terectomy 
WiLLiui Ennis An mp oved method of operative treat 
ment in inguinal hernia 

Frederic Pvffvbd Evpenence in management of ab 
dominal surgical cases 

Henry Morton Abdominopelv c fascia in relation to 
s iprapubic c> totomy 

Thouvs M Brennvn a study of case h tones m ob 
structive jaundice with comment on diagnos s clinical 
cour e and management 

Gordon Gibson Conservati e treatment of pelvic in 
flammatorj d sea<e 

J OHN E Jennings Thrombo an^ut s oblite ans 
AUES SiiAY Postoperative pulmonary complicat ons 
Louis Breclio Report n a series f ca es of acute cm 
pyema \ th conclu ions 
Henry Feinblatt Types of hype thyroidism 
Lornc M Ryan Gall bladder d sease 
Frans. Ryan Demonstrati n of otogical cases 
Herbert Fett Demonstration of o thoped c cases 
RiciurdA Rendich Gastro otestmal diagnosis 

NORTH COUNTRY COMMUNITY HOSPITAL 
(Glen Cove) 

\ M Bell W I Titus G L Fair andM J Donne — 9 
Obstetncal clin c 

R Derby J W Bllmer M W Jacrsov G D Dur 
yea j L Neubert and A F Row soil — 9 30 Gen 
eral surgical clinic 

E C Jessup N C Stevens R E Lease E C Bray 
nard and F C Edmonds — 10 Medical chnic 

L D Laeimore — II 30 Laborat ry demonstrat on 

GREENPOINTANDST CATHERINE S hospitals 
Frank D Jennings and Frank Tarsney Demonstra 
tioti of pelv c hammock a new device for rhythmic 
traction n the treatment of fractures 
John M Scannell Demonstr tion of method and tech 
nique of blood transfus on 

Fr-ank D Jennings Consideration of inguinal be nia 
QUEENSBORO surgical SOCIETY 
Special meeting at 3 30 p m in the building of the Queens 
County hied cal Society 112 Queens Boulevard 
Edward L Reyes The principles of prostatic surg ry 
Henry \\ Sciioenecl. Operative obstetrics with demon 
Stratton by motion pictures 

HOUSE OF ST GILES 

Charles D Vatifr and Joseph B LEpiscopo— 2 Ex 
h bition of orthopedic cases 


ST JOHN S HOSPITAL 

Glen R AIacLachuvn — 9 Report on breech deliveries 
Charles Mueller— 10 Management of placenta 

pnevia 

Cameron Duncan — 1030 Cervical d>stoaa m elderly 
pnmipara 

Alfred \V %Vhite — ri Resume of two years obstetncal 
work 

On>lo\vA Gordon — 1130 D scussion of ward cases 
George R Marsh — 12 Clinical study of infoiinal hernia 
with end results 

Stanley B TiiOiiAS — 2 Cancer of the rectosimnoid 
choice of operation 

Robert B Anderson — 2 30 Is nephrectomy indicated 
in the unilateral closed tuberculous kidnej ’ 

JoiinE Jennuncs — 3 Surgery of the terminal il um 
Augustus Harris — 3 30 \ general cons derat on of 
fibrous A esical neck obstruction 
G Frank Sammis — 4 Considerat on of full thickness 
(tube) graft and fascial transplant 
Warren L Duffield — 430 Clinical rev ew of cases of 
pencolic membranes 

CONE\ ISLAND HOSPITAL 
J Earl Miles Tubal nsufllation w th abdomen open 
George W ebb Skeletal traction 
D A McAtfer Traumatic shock 
Piuup Goldstein Residual pentoiuUs 
Paul Wesenberc Difficult labor 
Arthur C Graves Conservative methods mobstetnes 
William B Tatlm Management of ruptu ed kidney 
Ray M Bowles Suprapubic vs pennealpro tatect m> 
A J Mendelsohn \ ray demonstration of bone tumors 
LUTHERAN HOSPITAL 

A von P Fardelmxnn — 0 Hypert ophic pylonc steno 
sis m infants— history dia^osis treatment and e 
suits presentation of cases 

W alter Lynn— 10 30 Ctoerativ e gall bladder mortality 
Delfino Mascolo — II Subphrenic abscess cases 
PaulRaxa— I IS Fibromata of intestines pathological 
and lantern slide demonstration 
\rNCENT Barber — 1130 Lpoma of intestine causng 
intussusception 

Eun. F Koch— 2 Pathological demonstration 
H C Eicuacker — Discussion of eclamp la 

HsiNRiai W ehrbein and Albert L Voltz — 2 30 In 
tcrestmg types of u many tract pathology 
V CiANTiERi — 2 30 Leuco rhea 

Albert L Voltz — 2 30 \ ray demon tration Types of 
niastoids rocntgcnologically considered chest dif 
ferenti 1 diagno is "V ray diagnosi X ray diagno is 
of bl edin ulcer by use of hydrogen peroxide (Dr 
L Dinken method Berlin) unusual cases 0! general 
interest 

H C Eiciiacker — 245 Ciesarean section review of cases 
Caulroh Duncan — 3 Uterine bleeding lantern slide 
demonstration 

FI USHING HOSPITAL 
(Flushing) 

J S Thomas — 930 General surgical operations 
A S Lowsley and W K Rogers — 9 30 General surgi 
cal dime 

G J J Lawhence and J L Morrissey— 0 30 Gyne 
cological ope at ons 

KINGSTON A\'ENUE HOSPITVL 
Staff Diyclmicsand exh bition of cases 
Ralph F Harloe Treatment of empyema 
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SURGLR\ G\\ECOLOG\ AND OBSPETRICS 


CLINICS I\ BROOKLYN AND LONG ISLAND HOSPITAIS 


^\\CKOFF HEIGHTS HOSPITAL 


T d y 

Jon L B rrs— 9 Ge*5e al ? ry 
Jo ; G K uss— 9 G neral p y 
K t-LL S Fo tEE — o G ne ai u g ry 
\ R H Lzu. —0 G n al su }, y 
\\ LI St B K E s— ? C ne a) f ry 
Ri 1)0 H R s AS- Obstet » 

1 RL O r sc ts — 3 Ob t tnc 
J ss t Muii.— 4 Ur lo cl peraUon 


Joi 

J 

1 

\r 

\1 

R 

t. 

R 


W 

w 

1 


a 


Tk sd y 

L B EER — 9 G als cry 
O F RA ss — 9 G 1 s R ry 
IE S Fo ;e r— f 1 D gM> 

I H LZM. s— G I su i, y 
tSiBRocAs- Gnal gejy 
LP Her sl r— Ob t i c 
t O F S HER — 3 Ob t t c 

) Mutt — 4 U 1 cal pe al orts 

r d 

T r Cook— 9 G 1 u g ty 

F Bo LM ARDT -0 G al 5u g ty 
L K— 9 G n rai su g ry 
a - Gen 1 u g y 
1 — G n I u gery 

1 R - U I Ri I p I ns 
1 B s— a N y cl n 
btujui— 3 01 tel 


V) aiGIAN II’THFRAN DF^CONCSSLS 
HOSIITAL 
T ed y 


J F 

( a 

1 

1) 1 1 
I 1 CKK 


—9 Tea ral rj 
»— 9 Otlhnp dt 8 
— t nl 0 1 ry surpery 
08 osi— G n I urg y 
sJHBDo canlCL kce— 


Dry lim 


Th day 

\\ B Dukps 1 e ndP PlaKo— J G n rat u g ry 
I t M Tate— to G q ral g r> 

J H D D i>— 1 Obst t i 

l\ B D KFSi IRE r Plako nd B FUrris — a Dry 


H A Fistn —9 Geait n v u k ry 
R P S sFiu PO — 9 Gc Is g > 
llauAisG Fucmsger- G ne 1 g ry 
\\i AM G F I KNOT IPS Fa o Rober U 
Tate ndlllMEJOA — j Dyinc 


CUHBIRLAND HU PITAL 
T d 

John G e d taS- x C n cbm pc at o d 
d m nslrat on t case 

n d 

Mer s lN Foote ndstaS— g Got 1 c pe ato 
nd d m trat f s 

R ertE Lis Kand t fl— J U ol «nc Icli < pe 
t s ddm tatnf s 


F id y 

Jobs f Jessi —9 Ten ral u g ry dry dr c 
Merri N too E ndF T Sn tar V 9 ven 
Uc 


KINGS COUM\ HOSPITAL 
T day 

E 11 Ti ke J Tenopvr nl j Ra hael— 9 Geneal 
n, fy 

R M Rose \V E Essis andll \\ Rt ot— 9 Ge tal 
KCjy 

H F Fbasfr ndC S Cocjisak — j Getuto uruiityop- 
erati 

R A Re near — a N ray d r nstralw 
r; d V 

E H F SKE J Te opyr d J RAPtLAFt— 9 General 
su getv 

R M Rosft U E Esvts a JH \l Bevoit^ Gen ral 
u g y 

C D NvprER R C Mauius andj B LT tscopo — 
O th p d s 

Frid y 

S J McNam ra ndk II Garli k— 9 Gyneenlogy 
H M Ma s— 0 Ob lett c 

C Dcacav and C F Rwr — 9 Gynec J gy and ob- 
st tnc 

H ] Fba3er d C Coam ajie— 3 Gemto uimatv 
C I aIc^rty— a Ph> otberajy dm c 

LONG Ihl \ND COLLEGE HOSPITAL 

r dov 

WiluauA Je ett (jOrdos Gissos H B MAtruEtiS 
d A C B CK — 0 Obst tr c d gynec I gj 
J D Rts aoRC— 9 O thoped c 

n d y 

\\ A Je tt Cor os Gnso II B Matthe 8 and 
\ C Beck — 9 Ob t t c nlgyn colony 

J D P s WORE — 9 Orth ped s 
S Re F L Sekcer dA L lit ms- Lroi gy 
F xday 

FatE ( oEiscn I F B rber S P Bartley A*rn * 
Co i d R F Harlo — 9 G ral s s ry 
J D R s ao e— 0 O th ped t 
J S Re D F I Senoeb and V L Harris—* U ology 

Ml THODIST rpISCOPVL HOSPITAL 
r day 

R S Fo TXR T B Seen e C H Goodr ch a d H K 
B LL— 9 Gen r I urg ry 
O P Huups OSE ndll 13 MAmrevs—g Obst 
r; d V 

H T La ort i\ — 9 U to I 1 me 

R S Foyle T B Spevce C H Coo ric K t 
Sedenttckip II K Beu . — 9 G ml O 
O r Huuis ONE and H B Matt rn —9 Owl in'* 

Tr day 

H r Craham \ H BocAJT and V \ Ren ctr -9 
C e al ry 

R AI BrACJiaadH H Mavis— 9 Ob let cs 
HOLT FAMILT HOSPITTL 
T sd y 

Jam s M Ho vs v— o Gen lug I p rat ons. 

Tl rd y 

JdchS B lo \ s— 9 Gen rals g c I p ton 
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BROOKLYN HOSPITAL 
Tuesday 

U A Sherwood — 9 General surKical operations 

V L ZiMiiERMVN and staff — g Obstetrical and gyneco 

logical clinic and conference 
Thursday 

\\ A Sherwood — 9 General surgical operations 
TohnE Jennings — 9 General surgical operations 
N P Rathbun — 9 Cystoscopic clinic 
D E McKenna — :o 30 Orthopedic operations 
Friday 

\\ A Sherwood — g General urgical operations 
N P Rathbun — 9 Urological operations 

V L ZlKtMERMAN — 9 Gynccological operations 
James Denton — ii Clinical surgical pathological con 

ference 

ST PETER S HOSPITAL 
Tuesday 

Gordon Gibson — 9 Gynecology 
J Todd — 9 Gynecology 
H Fett — 9 Orthopedics 
H Morton — 2 Genito unnary operations 
Thursday 

J E Jennings—^ General surgery 
T M Brennan — g General surgery 
I- Paffard — 9 General surge y 
W Ennis— 9 Traumatic surgery 
H Morton— 2 Genito urinary operations 

Friday 

Gordon Gibson— 9 Gynecology 
J Todd — 9 Gynecolo'^y 
il Fett— 9 Orthopedics 
H Morton— 2 Genito urinary operations 

BUSmnCK HOSPITAL 
Ti esda\ 

Harry W Danoxer— 9 Gynecological cl me 
Richard C Weithas — Genito ur nary clinic 
Thursday 

Nathan H Adier — g Emergency obstetrics and wa d 
rounds 

\\ E Lippold and S S SarusSHEiu — 9 Gynecological 
cl me 

Gerard Kasper — 2 General surgery 
F day 

H \\ RIGHT Benoit — g General sur ery 
ST JOHN S HOSPITAL 
Ti esday 

ARREN L Dutfieliv— 9 General surgery 
Stanley B Thomas — 9 General surgery 
Robert B Anderson — 1 Gemlo u inary operations 

Onslow A Gordon Jr — 2 Obstetrics 
Thursday 

Robert B Anderson — 9 Genito unnaiy operations 
Stanley B Thomas — 9 General surgery 
Cameron Duncan — 2 Obstetrics 
Friday 

G Fioant: Sammis — 9 Ceneral surgery 
^\ ARRi N L Duffield — 9 General suTgcry 
Harold K Bell — 9 General surgery 


ST MARA S HOSPITAL 
Tuesday 

WiLLtAuV PvseuAL — 9 General burgery 
P J Dullican — 9 General surgery 
E A Keyes — 9 Gynecology 
R B Anderson — 9 Urology 
Staff — 2 Fracture clinic 

Thursdav 

WilxiAuV PASCUAL — 9 General surgery 
P J Dulucan — 9 General surgery 
E A Keyes — g Gynecology 
R B Anderson — 0 Urology 
Staff — 2 General surgery dry clinic transfusion 
Frtday 

J P Murphy — 9 General surgery 
T M Brennan — 0 General surgery 
J P Glynn — 9 Gynecology 
T A Shields — 9 Proctology 

CONEA ISLVND HOSPITAL 
Tuesday 

J Earl Miles — 9 30 Gynecology 
John H Cbaavford — 2 Pre and postoperative care of 
the cardiac patient 

Ray M Bowles — Preparation of the prostate case 

j Carl Miles — 2 Miles modification ot the Rubin test 
Arthur C Graves— 2 Postpartum haemorrhage 
Thursday 

George Webb and J Earl Miles— 9 General surge y 
P I Nash — 2 Pre- and postoperative treatment of dia 
betic patients 

George Webb— 2 Traumatic surgery 
George G Fisher — 2 Biliary surgery common duct 
stones 

CALEDONIAN HOSPITAL 
Tuesday 

Calvin Barber— 9 General surgical operations 
Joseph Tenopyr— 9 General surgery dry clinic 
Tf i rsday 

Calvin Barber— 9 General surgery 
Joseph Tenopyr— 9 General urgery dry clinic 
Friday 

William A Jewett— 9 Obstetrics 

Joseph Tenopyr — 9 Fracture clinic 

Charles S Cochrane — Genito unnary operations 

CARSON C PECK MEMORIAL HObPITAI 
Tue dav 

J F Ranken— 9 General surgical operations 
O A Gordon Jr — 2 Obstetrics 
Thursday 

T L VossELER — 9 General surgical operations 
Friday 

H T WiLXE — 9 General surgical operations 

HOUSE OF ST GILES THE CRIPPLE 
Tuesday 

Joseph B L Episcopo and Charles Dwight Napier— 10 
Orthoped c cl me 

Tl u sday 

Joseph B L Episcopo and Charles Dwight Napier— 10 
Orthopedic elm c 
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ST JOHN S IIOSPIT \L 
fL g 1 1 nd C ty) 

T d y 

D r McM I L Steiv 1 t ff— g Gen lug 

1 p t 

J J McM\i ON d l ff — Cynec logK I op rat o 
Tl d y 

\\ J L ELLB S M Co ZN d taff — g Ge e Isurg 
1 p t 

( C B ONDI d t ff — U ol g Ip t s 

Frd y 

DIMM I L St IN d t ff— g Gc Isugi 

I pc t 

ST C\THrRrVE S HOSPITAL 
T d y 

Joi nM Scv •nzll dF icD Jennings — 9 Gen r I 
E« y 

Th d y 

C RLEs \ Go ON— 9 Gyn I 

F id y 

M nL R KIN — 9 Reel 1 g y 
D\ 1 A McAtl r — 9 Gel g y 

M\R\ IMM\CULATE HOSPITAL 
(J ma c > 

T d y 

1 M D — 9 G 1 g ry 

Th day 

1 L It — 9 Gen al ry 
1 IJ \ SRS N— 9 G t n ry s g y 

>11 Ike— Sgilp thol 

r id y 

J MS iNNELL— 9 G ne 1 g y d»p In* 
th dm trat 

\ E RoDi Sf N— R d urn th py 

FLUSHING HOSPITAL 
(FI h g) 

Tidy 

C J J L -RE CE — 9 3 Gyn c I 1 p at 
J \\ M icK — 9 3 G 1 s g cil p t 

J 1 M issE' — Cyne 1 g cal perat 

J S T ton — C 1 g I p rat 
Th d y 

J S T iL s M k Roge s d j DeR Com s — 9 3 
Fra t dm trat 

GJJL EEC dJL Morri s y — 9 3 Gyn c 
1 g 1 p t 

NORTH COUNTR\ COMMUNITN HOSPITAL 
(Gl C ) 

T d y 

A M B 11—9 Op rat b t tries 
F C Je sup — 9 Medi Idem trat ns 
Th d y 

M C H U.— 9 r di t 
0 F Hoc — 9 Urol cal op raU ns 
F id y 

L n LiRtu —0 Laborat ry d m trat 


NASSAU HOSPITAL 
(M 1 ) 

T d y 

A\ M To T and ASM \riicn — 9 G e 1 s g ry 
\V L Sn d — 9 O thop d c p at 
T! sd V 

11 C M TIN — 9 Ob t t c I gy col gy 
G F Cle orn — 9 G 1 u g ry 
J AV McChesne — 9 U ! gy 
F d y 

G F CzEcnoRN nd A\ S S Ho 0 — 9 G 1 
u g ry 

TAM AICA HOSPITAL 
(R hm dHll) 

T d y 

11 \A Bysbes — g r 1 rgicalop t n 
II C Cou TEN— O th p d c pe at 
T! d y 

L H Mo s— 9 C 1 1 P t 

A L Voiit— X y fc 

F d y 

H \A N Ai — 9 Oy 1 g 1 p rat 
A E B\ke — 9 Ob t t I p« to 
II C Cou N d A L A OLT — F ctu d \ > 
c nl 

LUIHDRAN HOSPITAL 
T d y 

A V P Fard il nn— 9 C r 1 g ry 
N P Ratiibun— 9 U log I cl 
T! d y 

V N NT Barb —9 0 1 u gc > 

Ca on Du ca — 9 Gyne 1 gy 
F d y 

CpnASD M V— 9 Ob t t cs 

JEAAISH HOSPITAL 
T dy 

J UN Lini) — 9 C 1 g ry 
L oS ScHiART — 2 Gyn c 1 g alope at 
T! d y 

John Li t) — 9 G I g ry 

L S S H A — a Gyn 1 g cal p at 

F d y 

A\ u L HDER — 9 r al g ry 

AooLPU B NNE — Gyn I gi 1 P t 

CREENPOINT HOSPITAL 
T d V 

A L Sores — 9 G 1 rv 

ChaklEsA Goro n — Gy I cal I me 

Tl d y 

John Smith Jr — 9 G 1 g y 
EiOL F k c — P th 1 g c 1 d m trat 
F d y 

Josephs Baldvi- — 9 G ral g ry 

KINGSTON AAEXUE HOSPITAL 
Th d y 

pAtPi F H — Emp> m c mplc t ^ 

g di 
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SURGERY OF THE EYE EAR NOSE AND THROAT 
CLINICS IN NEW YORK HOSPITALS 


NLW \ORK POST GRADUATE HOSPITAL 
\fonday 

Robert Bucelzv — 2 Laryngectomy or pharyngotomy 
for malignancy 

Ciakevce H Smith and staff — 2 Otological operations 
E M Alger — ^330 Eye operations and demonstration of 
cases 

Louise H Meellr — 4 Pathology of nose and throat 
Tuesday 

L H Meeker — 9 Patholo ical lantern slide demonstra 
tion of eye ca es 

C J luPERATORi— 9 Bronchoscopy 
Marvin F Jones — o Histological cTarmnation of the 
temporal bone m se lal sections 
Arthur Nilsen — 1 1 Ethmoid sinus operations 
G Allen Robinson — 2 Demonstration of radium as a 
therapeutic agent 

Marvin F Jones and staff — 2 Otological operat ons 
C M Griffith — 3 Caldwell LucandDenkcropcralions 
Martin Cohen— 3 30 E>e operations and demonstra 
tioo of cases 

11 edncsday 

James W W kite and R Aebli — 9 Eye muscle opera 
tions muscular anomalies 

Victor Anderson— g Neck dissection and demonstra 
tion of surg cal anatomy 

Ravmond J Gaffnev— 9 Otolog cal operations 
Robert Bucklev— 2 Laryngectomy and pharyngotomy 
with emoval of hyoid as approach for malignani^ 
Gustav Aufrecht — Rib tran plant for nasal defonmt> 
Clarence H Smith and staff— 2 Otological ope ations 
David Alpebin— 3 30 Eye operations and demonstra 
tion of cases 

Tk irsd y 

L H Meeker — 9 Patholog cal cond tions of the eye 
(lantern si de demonstration) 

C J Impebatori — 9 Opaque forei"n bodies flantem 
slide demonstration) 

Duncan Macphebson — so Frontal 5 nus operations 
Marvtn F Jones — o Histolo ical e anunaCion f the 
temporal bone in serial sections 
Arthur Nilsen — 2 Caldwell Luc operation 
C J Imperatori — 2 Endoscopj and lar>ngeat opera 
tions 

Marvin F Jonts and staff — 2 Otological operations 
Martin Cohen — ^3 30 Eye operations and demonstra 
tion of cases 

F id y 

J W W HITE and R Aebu — 9 Eye muscle operations 
muscular anomal es 

T J Harris — 9 Tuberculosis of larynx (lantern si dcs) 
R H HuraiiNSON Jr — 10 Cochlear audiometnc and 
vestibular tests 

E M Alger — ^330 Eye operations and demonstrat on of 
ca es 

ST VINCENTS HOSPITAL 
llond y 

Jons D Keknvn — 2 Br nchoscopic dime 
Tuesd \ 

John M I ore — 2 B onchoscopic clinic 


NEW \ORK E\E AND E4R INFIRMAR\ 

Monday 

T Laurence Saunders — 2 Ear nose and throat opera 
tions 

Clyde S McDannald and Truman L Boyes — 2 Eye 
operations 

T uesday 

W U AV EEks W endell L Hughes Marv Landis and 
R E Meek — 0 Demonstration of muscular anoma 
lies visual field changes retinal detachment 
G S Divon and I Schwartz — 10 Demonstrat on if 
\ ray p ctures of mastoid process and nasal accessory 
sinuses 

B \\ Kly W B Doherty A Grimaldi B S Beach 
andH VavLasimers — 2 Eye surgery 
J MosRisSETbuirn — 2 Ear n se and throat operat ons 
U ed lesifjy 

Bernard Samuels \ B Reese and F Burchell — g 
Sympathetic ophthalmics in relation to site of wound 
traumatism to retina and choroid pigmentation of 
retina in detachment anatomy of temporal bone 
E B Burchell — 10 Ac essory sinuses relat on to orbit 
(bntem slide demon trat on) bacteriology of ea 
Francis \\ Shine b P Oast S A Aoatson and Jessie 
B Stark — Eyesur er> 

Stuart L Craig— 2 Ear nose and throat ope ations 
Thursday 

Conrad Berens and associates— 9 Ophthalmological 
clinic 

E B Burchell Anatomy of the accessory sinus varit 
ti ns and relation to orbit and its c ntents Discus 
s on by Conrad Berens 

Willis Knighton Recent ad anccs in cataract surgery 
with result 

E J Bassen Glaucoma operations and results 
J RIorrisset Smith— 9 Mastoid ope ations anatomy of 
facial nerve (demonstration on cadaver) 

E B Burchell — 9 Anatomy of temporal bone (lantern 
si de demonstration) 

John McCoy — 2 Ear nose and throat operat ons 
W W Weeks T H Johnson W L Hughes and R E 
Meek — 2 E>e operations 
F iday 

Clyde E McDannald and Truman L Boyes — 9 Eye 
chnic 

G S Dixon and I Schwartz — 10 Demonstration of 
X ray pictures of mastoid process and nasal accessory 
smuse 

Bernard Samuels Conrad Berens Isadoke Gold 
STEIN and Willi Knighton — 2 Eye operation 
HugoB Blackwell — 2 Ear nose and throat ope ations 

MIDTO^VN HOSPITAL 
Mond y 

Raymond Losev — 2 Ophthalmological surgery 
Tuesday 

Benjamin Freudenfall — 9 30 Nose and throat surgery 

misericordia hospital 

Tuesday 

Robert I Buckley — 2 Ear nose and throat operations 
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MAMUTTAN E^r E\R AND THPO\T 
HOSPITXL 

^r d 

H.\\ \\oQTro ndL\\ C cUR— Ej p lau ns 
T d y 

D \TD Jo IS— 30 T n 1 cl c 
Jo rv K Pace nd t ff— 2 L t cl m 
Ross Favu^tr nd sufI— N e d th t 1 
FML — Dmtt fNy 
A J Fg ston— Dem n t al n fpalh ! "y 
H 1 S EL dO \\ tRE J — I> peat n 
tied d 

G \llev Ro insov — g Dm tt fcfdm 
e n ndth tmlRattm 
Da id Joves — 3 T ns 1 Imi 

\ D D Eta dst ff— Ea d 
IL s v S II H nd t fl— N d th at cl 
I M L — a \ yd m t t n 
\ J Ecgston— P th 1 Idem st to 
S) C Keil nd \ D MiTTEtmoFF — L p to s 


Tl id y 

C J I IPi T RI— B h c p I 
3 T 1 In 

- . _ d I ff-» E 1 
\\ I TE dst (I— Noeadth tcl 
E I 1 \ tR— Cl 1 h f a 
NDLLF ireadjS\ 


Da u Jos s— 

L P Fo\ t 


r d y 


C \UEV I D. 0 -P 

d th 

D J f - J 7 
J R — f J dm 
J I M Ke - N a 
D II ^^E tE dM Can 


Fu t— n> 

I ad m 


1 In 

d th ■ 


I tdinc 

Ey 


PRESBYTERIAN HOSPITAL 

1/ d V 

IlA B Nei -ert— Ean adih tic 


r d 

Tit u s II Jon s Fye m I t t f b a 

d I 

C G C KL V — I FUwupl e n ad 
ih 0 t t s 

Jo Jf Di vcTO — E) P to 
L L K P ftc - Ear d th at I c 

Joii K R s B h py 

tt d d ) 

Dam l B Kir — o Ey t u c Itu d m nst 

t n 

IIXR Sei-et— a imicldm t t 
G OBOE R Bfi to — E n d th t 1 


Tt i J 

Jon ^I Whe er— Res U f > p rat S 

Jui s\\ B ock— 1 F 11 up I e 

th t 

JouN M U heeler— E p at n 
Qi RL s N H e — a E ns nd th o t dm c 
r d 

Jons H D -STSCTO — D mo t t f 
ml dl 

PvG So THTsc o — St d d af 
J II D T TO — F\e perai n 

Oe c \ Bro -s-e— F-a adth tcl c 


a d 


>e 


BELLEVUF HOSPITAL 
il d y 

AIiixiauB DoitER YandE B G essee — Ly opera 
t s 

R T Atktss — a £ n e d thr t p rations 
T d y 

Jo i Miller nd F H Mo\l — i B ch c pc 

AV r BotXRS— 2 Ea and thr at p at 
S A Aoat ova d E \ Tlsav. — Ey p at n 
11 d esJ y 

Web A\ Weeks E B Gresse nd A E Town— 9 
P th log cal > pecim g sa dmefo c p 
J W Fovlkes — lo t p at cm 5t del c 

J V Mill r— Lr> gleclclnc 
W B \\ Wee s WiluaiB Do erty S P Oast nd 
S A Acatsov — 2 E\ p t n 
C J l« ERATORI — I B nch p c 1 

r; d y 

Web W Weeks d S V A atsov — 9 Ophthalmo 
pc 

E H Mo t— Antmcaldmnttina s 
J th t p m n 

) W Fo IKES nd \ C MeCcuo*- E os a d 
tbr t pe at s 

S P Otst dE A Tl Ak— Ey perat 


F td y 

WfBBAV Weeks E B Gr sse and A F T vn— 9 
Pathol c 1 > p men g 5 a d imc c p 
John ( trmi s— 9 N o- t I gy 
Ldca M P candj Swift H ley—* E n s d 
th t pe at 

E B Ore s a d W e b W W eks— Eye p t s 


BETH ISRAEL HOSPITAL 

V dy 

Alfred A Sen artz— Cl c n ne 0 t 1 gy 
Tedy 

t > EPu W >JiL E — 9 B on hose p c d gn t cl a 
RviN To K S Sldura nd Irede Newman— 
Eye cluu 

11 d e d y 

Ma kComiE — E r rg i 
La itE c D Re \ v — D mon t ati n f c ' 
ph to raphy 11 ye 

T/ d y 

Williams ielb rc — 9 Rh 1 gcal geiy 
S J Kop T KY— Ot 1 g c I p at n 
E SIN To OK S Slouk. nd F d :ck Newman— 
Ey p t t 

F d y 

Harold J Isaacs— a N e dth tcl c 

LFNOX HILL HOSPITAL 


J HN Ker- an nd G F Obi ere •de — g B cho p c 

Rudolf C Demo John J Reid nd F \ ince t Gud. h 
— J Ad me t ( n h n g ut e om 
Imb) Ito Inf a ratd pjpo 
n t pi t t n f bu I mu m mbra 
ind t rs 0 f gla m t tme t f p t petal 
udect n 
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NEW lORK POL\ CLINIC HOSPITAL 
Monday 

WnxiAU L Gate^\ood — 2 Nose and throat operations 
Ervin TOROt. — 3 Ophthalmology 
John McCoy and staff — 4 Otology 
Tuesday 

Lee M Hurd — 2 Nose and throat operations 
C E McDavnald and T A Northcoxt— 3 Ophthal 
mology 

Samuel J Kopetzky — 4 Otology 
II ednesdav 

Eraun Torok and John Richardson — g Ophthabno 
lo ical operation 

W ntT AM L Gatewood — Nose and throat clinic 
John McCoy and staff — 4 Otolo ical ope alions 
r/ti rsday 

Lee M Hurd — 2 Nose and throat clinic 
C E McDannald and T A Northcott — 3 Opbthal 
mological opeialions 

S J Kopeizkv — 4 Otological operations 

Friday 

Lawrence D Rzdsvay — 9 Colored photography of 
liviDo e> e 

Henry B Orton — 2 Bronchoscopy 
Ervin Tobok — 3 Ophthalmology 
John McCoy and staff— 4 Otology 

FLOUER HOSPITAL 

Th sday 

J A Hetricr— 2 Mastoid problems 

Edwin S Munson — 2 Muscular imbalance of the eye 
^\ILL1AU McLean — 2 Cata acts (Darraquer technique) 
Arthur Chambers— 2 Ophthalmolo icalclimc 

MORRISANU HOSPITAL 

T esday 

C Smith- Otolaiyngolo ical operations 
n edntsday 

T H Cdrtin- 9 Ophthalmolo^ical operations 
T) rsday 

David H Jones — 7 B onchoscopic dime 

FORDIL\M HOSPITAL 
Ticsda\ 

Joseph D Kelly — g Otolaryn ological operations 
II ed lesd i 

S H Basch — 9 Otolaryn olog cal operations 

Friday 

H G M DJCOR — 9 Ophthalmolo ical operations 
CORRECTION nOSPIT\L 
ilo day 

James W Smith — 2 Ophthalmic surgery 
F iday 

Joseph Rosenberg — 9 Ear nose and throat clinic 
ST MVR\ S HOSPir\L 
II dnesdav 

James \\ Babcock— 9 Ear nose and throat conditions 
in child en 


MT SINiVr HOSPITAL 

Monday 

Sidney Iankauer Meriatn Myerson and Rudolph 
Kramer — 2 Bronchoscopy 

J \\oLFF K ScHLivEKandl Goldstein — 2 Eye dime 
Tuesday 

I Friesner j Maybaum Walter Horn S Rosen 
Joseph G Druss and Harry Rosenwasser— g 
Lar operations and demonstration of cases 

I Goldstein — 10 Ocular pathology 

Sidney \ankauer Meravin Myerson and Rudolph 
Kramer — 2 \o e and throat clinic 
Tl ednesday 

I FuESNER j JfAYB AUM W ALTER HoRN S ROSEN 
Joseph G Dross and Haeev Rosenaaasslr — 9 
Ear operations and demonstration of cases 

R Lambept — 10 Fundus photography 
Thursday 

I Goldstein — 10 Ocular patholof^ 

SniNEY \ankauer Meramn Myerson and Rudolph 
Kramer — 2 Bronchoscopy 

J Molpp K ScHLivEKandl Goldstein— 2 E>e clinic 
Friday 

H Minsky— JO Impro ed method of focal illumination 
and trans llumination 

Sidney \ankauer Meravin Myerson and Rudolph 
Kramer— 2 Nose and throat cl me 

ST LUKE S HOSPITAL 
Monday 

WestlkyM Hunt— 2 Nose and throat clinic 

Alfred Wiener Isaac Hartshorne Charles Litt ain 
Henry Sunn and Raymond E Meek— a Eye 
clinic 

Tuesday 

Carl M Sautter— 2 Ear clinic 

L T Perrault and W M Hunt — a Bronchoscopic 
dime 

Alfred Wiener Isaac Hartshorne Charles Littwin 
Henry Smith and Paauond E Meek — 2 30 Eye 
operat ons 

II ed te day 

•\ P VorsLAAASKY and staff — Nose and throat opera 
tions 

Alfred Wiener Isaac Hartshorne Charles Littwin 
Henry Smrii and Raymond E Meek — 2 Eye dime 
Thursday 

Wesley C BoAAnRS and staff — 2 Radical nustoid with 
prunaiy akin graft 

F iday 

Alfred Wiener Isaac Hartshorne Charles Littwtn 
Henry Sahth and Raymond E Meek— 2 E>e 
dime 


KNAPP MEMORIAL EYE HOSPITAL 

Tuesday 

Arnold Knapp and staff — 2 Ej e operations 
TI ednesd y 

Arnold Knapp and staff — 2 Eye operations 

Thursday 

Arnold Knapp and staff — 2 Eye operations 
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LirirraousE e\e clinic 

T d y 

CoviuD Be ns — 9 Op at s fo t 1 d t chm nt 
(1 t m 1 de d m trat ) 

Ij T R ss— Relal nfdntlnfct aids es 
f th y (I te Id demo t t ) 

P VL T Co OLL\ d L N \ Tusak— D«n n 
t t f u s I cl cal d p ti s 
\\ td d y 

Cos D Be vs — 9 Ope t f het ot p nd 

h t ph n i opl c me t esect n d t not my 

f fe r bl ou (lant m si dc d mo t t ) 

LeGrand H II V — P ct a! p mts n p nmetrv 

a d amp m tiy (1 te Id dem st at o ) 

Ado Pos e — I mbry 1 gc t rp eut f e 
t d 1 pm nt 1 nom 1 s f th ye (I nter si d 
d m n t to) 

Th d V 

J uFs'^I E\A s— 0 Rel t n f upp ptiat ty t 
t t d 1 (lant m Id d m n t 

t 1 

Cliz ETi K St k— o Cl cal p nmetry (la tem 
1 d d m t t 1 

r N V T s\x— Cl cal n d I f cul I 

F d y 

C0R.0B dEiatniKSt K— 9 Ocul 

f t Ru ila t n sl de d m n t t n) 

P T C NN 1, d DoRo tv K 8N— O ih pt c 

t g 

Olc S X RSNA— K I on d c t ct I 
th P L t t of 


M 1) I E 

h 1 gy 
M D L 


LEBANON HOSPIT4I 

If <f y 

it s a d Isa M II ier— 
F d 

Rji N d Isa J 1 II ler— 


cm HOSPITAL 

M d y 

\ N Sc n LE — E n a d th t cli 


O C Rjscn— Ea 


Th d y 

a d th til 


Ot 1 > 
Ot 1 lyn 


LINCOLN HOSPITAL 

r c d V 

J S IIameev — Ot 1 y g 1 al p t n 
n d y 

II E Lie TT a d M B scer— Ot laryng I g 1 
P t 

METROPOLITAN HOSPITAL 

T e J V 

\ L C Au RS— 4 S g y f the eye 

TJ d 

J A \V H TR cK d tafi — S g ry f th n 

(h at d 

BRONX HOSPITAL 

If d V 

N < OODP t£VD — Ophth Im 1 g> 

W d d \ 

M J Bail n -z Ot I ry g 1 y 

r/ d V 

M J Ba UN— Ot Ury 1 "y 

EIFTH A\rNUE HOSPITAI 

Ti i \ 

W ley M Hunt — Ot lary g I g 1 p t a 1 
<1 mo t t f a e 

r d 

LeC no H IIar a d 2 H 1 t — Ophth Im 
Igclp t ddm tt f 

GOUAERNIUR HOSPITAL 

r d V 

\\ uu L ( e\\ od— N e d th t dm 

HARIFM HOSPITAL 
II tdn d 

L Ho BY — ot 1 ry 1 gy 

HOSPITAL FOR JOINT DISEASES 

T d y 

Al RED Bac — 4 r ns dtholprat 


SPECIAL CLINICS FOR BROOKLAN LONG ISLAND DAN — W EDNLSD \\ 


BROOkLAN E\E AND EAR IIOSPHAL 

R L Moo ED d t ff— 9 Opetal n S itipl d 

rad cal m to d n p at s 1 c I nd g 1 
a J. th t 11 i my d d no d t my 1 1 

1 g 1 xsthes b nch pv 
J N N E — 0 I d cases 1 1 1 mp d m n t 

l cs h laborat ry d m n trat 
D P F — 9 P tl ol gical dem n t at 

CiiA LF3 Fr VEnbvrc — 9 P bl m of phjlaTi 
p th I gjcal peam ns Id phth Imol gical w k 
Go B STISCR — 9 Old G rm ophtl Im I gy 
JiivOtl— oLat Iddmntl 

R irn I Lio k — 9 Propt s dg tcpblm 
T uBUA Gj xn dst fI-9 Sjphiljs nd th ye 
De. De xre— j P th 1 'vcal d m n t t 


Drs Cra fc Lasher Bra se n C is Sco i id 
Du REE Ad ous Pool luckt Hn e r Lvu 
e on McCajision Aj bda a d DsAotvst 
Dm trat on t ca f 1 ryn ectomy rt ft lai 
Iry b ab mnngl pto* 

R Re to CH— J P bl m f anaphyla 
peemn "Vydgn Ipth 
ma t d d p tro pyram d po t 
ptec 1 

Tao SIAN Cl 'EM d staff — Sypb 1 child 
P Cha ue sJastesov— z Rec n p t n 
J HN O tiY — Cata t 
Jam sll And ews— Cl ma pe t 

E CuFfORD Place — G 1 phth Im c g y 

Drs Reyn s A\ aug B nop B£ d Ha tt— 
Ophthalm 1 g cal s g ry 


p th log 1 
1 gy f th 
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LUTHER \\ HOSIITAL 

A Gilugvn P Keil L M MacDqugvu. G T Polk 
J L Stack nnd Af Skiwer — 9 Ear nose and 
throat clinic 

V G!LLiG\NandG T Polk Bronchoscopy nasal sinus 
surgery ear functional tests 

I KEiLandJ E Stvck Tonsillectomy under local an'cs 

the la submucous resection nasal sinus diagnosis 

T M MxcDouCAtLandM Skivner Tonsil and adenoid 
clinic ma toidectomj nasal surgery 

ST PETER S HOSPITAL 

John H vurr Treatment of the fauc al tons 1 by physio 
tV erap> 

Albert Keenvn Conservative treatment of diseases of 
tl e accessory nasal sinuses 

ST JOHN S HOSPITM 
(Lon Island City) 

Patrick J Kevved\— i Secondary operation for mas 
toid new technique in remo al of septum 

ST MARI S HOSPITiAL 

Staff—g Ear nose and throat operations 

II r Wilkinson— J Patholo y of 0000 pairs of 
tonsil 


W\CKOFF HEIGHTS HOSPITAL 

Rarl Mueller Jr — 2 Diathermic treatment of 
tonsils 

CUMBERLAND HOSPITAL 

r H Lasher and staff — 2 Symposium on di eases of the 
ear nose and throat 

\ 0 R 1 H COUNTR\ COMMUNIT\ HOSPITAL 
(Glen Co\c) 

G H Cox I T JvcKUAN and Dr Scott — 12 Nose and 
throat clinic 

CONEA ISLAND HOSPITAL 

T B W OOD Cerebral complications of otitis media 
BROOKLYN HOSPITAL 

C G Crane J H Tavlor and T H Lasher — 2 Nose 
and throat operations 

BUSHWICK HOSPITAL 

L C Menger and staff— 0 Far nose and throat op ra 
tions 


CLINICS IN BROOKLYN AND LONG ISLAND HOSPITALS 
JEWISH HOSPITAL LUTHERAN HOSPITAL 


Fi tfdav 

LdwardL Berger- 2 Nos and throat operations 

TI ursday 

Edward L Bercer— 2 Nose and throat operations 
Friday 

Philip LEiBowitz— 2 Nose and throat operations 

BROOKLYN HOSPITAL 
Friday 

C G Crane— 2 E r nose and throat operations and 
bronchoscopic clinic 

CALEDONIAN HOSPITAL 
Tuesday 

JoiijW Durkee— 2 Otolog) 

Th\ rsday 

John W DltikEe — 2 Otolo ical operat ons 

CUMBERLAND HOSPITAL 
Ti esday 

John H R \ilf\ and staS — 2 F>e clime operations and 
demonstration of cases 

JAMAICA HOSPITAL 
(Richmond Hill) 

Thu sday 

A J SiiEKTER — 2 E>e ear no e and throat climc 


Tuesday 

A CiLUcxN— 9 Oiolaryngologj 
Thiirsdaw 

A Gilugvn — 9 Otola yngology 
LeoxW Grefs— 2 Ophthalmolo ical dm c 

Friday 

Peter Keil — 9 Otolaryngolo^j 

KINGS COUNTY HOSPITAL 
Tuesday 

J W Durkee and M G Golden — 9 Otolaryng logy 

LONG ISLAND COLLEGE HOSPITAL 

Ti esday 

C W Stickle — 2 Larynmlogy 
H M SjiiTii — 2 Ophthalmolo -y 

MARY IMMACULATE HOSPITAL 
(Jamaica) 

Tt esday 

Daniels Cunning — 9 Nose and throat dime 

METHODIST EPISCOPAL HOSPITAI 
Fr day 

C L Stone C A Anderson E A Sunde and H 
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THE ROLE or THE PANCREATIC JUICE IN THE PRODUCTION 
OF GALL-BLADDER DISEASE' 

]OH\ A WOLFER M D FACS CracAOo 
Aas t Pr f »o I Surg ry i N Aw t U t> Alt di g S tgeon P » t M m 1 H p tal 

A CAREFUL study of the pathological tents of the gall bladder were sterile The 
findings 111 gall bladder disease en picture was so obviously one of acute inflam 
countered either in the operating room mation that I began to speculate as to a pos 
or on the autopsy table often suggests the sible cause for an aseptic phlegmon of the gall 
possibility of an unknown etiological factor bladder The reference bvWalzel which had 
Moreover the clinical history often suggests a just come to attention was recalled and 
factor which must by nature of its sudden and stimulated me to a further study of the sub 
rapid action be more than an inflammatorv ject 

process This is especially true in cases of When I began my experiments in January of 
acute gangrenous cholecystitis and in some 1929 1 was not acquainted with the studies of 
cases of acute phlegmonous cholecjstitis in Blad Schoenbauer Westphal and others My 
which the gall bladder yields stenie cultures expenments were gradually de\ eloped in an 
Clairmont and Haberer have described cases effort to determine whether pancreatic juice 
of non perforative biliary peritonitis Schultze if conveyed into the gall bladder of the dog 
suggested a disturbance such as is associated would produce pathological changes in the 
with acute pancreatic necrosis and Walzel wall of the gall bladder It is a known fact 
having in mind the work of Blad and Schoen that pancreatic juice will attack living tissues 
bauer suggested that the pancreatic juice under favorable conditions as exemplified m 
might be the active factor since he was able to the widespread digestion of the abdominal 
demonstrate the presence of pancreatic fer wall m cases of pancreatic and duodenal fis 
ments in the gall bladder contents m a case of tulre therefore it seemed plausible to me that 
acute phlegmonous cholecystitis if pancreatic juice came m contact with the 

In 1928 I was asked to operate upon a gall bladder wall it might produce pathological 
patient who was suffenng from an attack of chinges not unlike those seen at times on the 
subacute pancreatitis In this case the gall operating table 
bladder w as distended the wall w as oedema 

tous and much thickened the serosa was a e’XPerimpntal study 

dusky c>anotic red and m every way it j,ave Our experimental work was earned out on 
the gross appearance of an acute phlegmonous the dog all animals being operated upon with 
cholecystitis The microscopical examination the animal under ether ancesthesia strict 
of the organ verified this diagnosis but cultures aseptic technique being emplojed The ex 
taken from the gall bladder wall and the con penments can be divided into five groups (i) 

l mth Ub I ry tS p IRese h N thw„t aUm ty Chi 5 R dbef ll Chi go S p I Soc ty D mbe s 9io. 
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a single injection of pancreatic juice into the 
pall bladder through a h>podenmc needle 
{2) multiple injections of pancreatic juice into 
the gall bladder through a cholec>stostom> 
tube (3) a single injection of pancreatic juice 
into the c>stic duct through a h>podermic 
needle (4) asinglemjection of pancreatic juice 
into the common duct through a hypodermic 
needle (5) the continuous introduction of 
pancreatic juice into the common duct by 
means of special preparations The pancreatic 
juice employed in these experiments uas ob 
tamed bj cannulating the major pancreatic 
duct of the dog and collecting the juice in a 
rubber bag 

Group / 1 single injection of pancreatic 

juice into the gall bladder through a hypodermic 
needle Eight animals were subjected to this 
procedure The usual technique was to open 
the abdomen through a right paramedian mci 
ion the gall bladder being delivered and a 
pur&estnng suture of fine silk placed at the 
apex of the vnscus A fine hypodermic needle 
was introduced and from 10 to 20 cubic centi 
meters of bile was aspirated and a like amount 
of pancreatic juice was injected no force 
being used The pursestring suture was drawn 
taught and tied as the needle was withdrawn 
thus prev enting leakage of the contents of the 
gall bladder The abdomen w as closed m four 
Idvcrs Two of these animals died during the 
hr t t days the cause of death being acute 
peritonitij) with bile stained bloody fluid in the 
peritoneal cavity with no gross leakage from 
the gall bladder Specimens were taken from 
the others at v ary ing periods of time up to 67 
days after the procedure (Dogs 7 8 9 15 18 
19 21 22) 

Group ^[ulllple injections of pancreatic 
jutcc into the gall bladder through a cholecystos 
tom\ tube There were only two animals m 
thi group because w e believ ed that the trauma 
incident to this procedure would add a factor 
w hich w ould be difficult to e\ aluate in forming 
hnal conclusions Theoperation w asperformed 
as in the human care being taken to prevent 
po sible leakage about the tube One animal 
dog 6 w as killed 7 day s after the operation 
having received slx injections of 20 cubic 
centimeters each of pancreatic juice at 24 hour 
interval beginning on the day of the opera 


tion At the conclusion of the experiment the 
ammalwasapparently m good condition Dog 
16 died 3 days after the operation havin had 
three daily injections of 20 cubic centimeters 
each of pancreatic juice the first being on the 
day of the operation 

Group 3 A single injection of pancreatic 
juice into the cystic duct through a hypodermic 
needle Only two animals were subjected to 
this procedure for because of the danger of 
leakage from the puncture wound in the duct 
it seemed impossible to close the puncture 
wound without danger of obstructing the duct 
Both animals died within 24 hours after the 
operation In dog 17 15 cubic centimeters of 
pancreatic juice was injected into the cystic 
duct after a like amount of bile had been 
aspirated Due to leakage from the puncture 
wound an attempt was made to place a purse 
string suture about the opening but at autopsy 
after separating adhesions a leak w as encoun 
tered In dog 20 after aspirating 15 cubic 
centimeters of bile a like amount of pancreatic 
juice was injected and due to leakage a fine 
silk pursestring ligature was necessary At au 
topsy it appeared that the ligature obstructed 
the cystic duct 

Group 4 A single injection of pancreatic 
juice into the common duct through a hypo 
dermic needle There were only two animals 
subjected to this procedure because of the 
persistent leakage from the puncture wound 
In dog 14 after aspirating 10 cubic centi 
meters of bile from the common duct 20 
cubic centimeters of pancreatic juice was m 
troduced It w as noticed that the gall bladder 
was moderately distended after this procedure 
This animal died on the fifth day after opera 
tion Dog 3 after having had 15 cubic centi 
meters of pancreatic juice injected into the 
common duct died within 24 hours In this 
animal it appeared at autopsy that the com 
mon duct had been obstructed by the ligature 
which had been placed to prev ent leakage 

In this group may be placed dog i In this 
exjienment a T tube was placed m the com 
mon duct and 2 2 days after the operation daily 
injections of 20 cubic centimeters each of 
pancreatic juice were made for a period of 0 
days Nine days after the last injection the 
animal was killed At this tune the animal 
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cavitv 

>\as markedly emaciated and \er> wcik At 
lutops) the duodenal end of the T tube was 
found 01 eluded and the duct completeU 
steno^ed at this point 

Group 5 Tilt ccnltnuous tntroduetton of 
pancreatic jutce into the con nion duct by meam 
of special preparations It seemed that none of 
the four methods so far mplo>ed were free 
from error so fat as determining the eflfcct 
pancreatic juicc had on the gall bladder 
Trauma to the gall bladder could not be 
excluded a distinct factor in the production 
of possible pathological changes in the gall 
bladder moreoicr n e did not behexe that one 
injection of pancreatic juicc would constitute 
a fair test as to the possibility of its produang 
pathological changes It as calculated that 
if pancreatic juice found its way into the gall 
bladder of the human it would most hkelv be 
introduced into the terminal end of the com 
mon duct and from there ascend m the 
common duct to the gall bladder Further 
more It seemed hkeh that the pincrealic 
juKt would be introduced into the common 



Tig i \ nhoio raj h depictini, the external connection 
in Figure i The tube on the left »deof the abdcminal nail 
connects with the pancreatic duct the on on the ngt t \ uh 
the common duct They are joined by the observation 
bulb 

duct in relativei> small amounts intermit 
tentlj over a ptnod of time 
With these conditions and theories m mind 
a new senes of experiments w ere planned The 



Fig X 1 hoU r.raph of Rail bladder of do ^6 m wh ch 
black India inV haii been place I in b erv lion bulb in 
a choledfctc pancreatic intufalion Vpj-carance s d jx 
after opcrdlion Upper left shows fltcr paper lighter color 
ductOgallWad lerlde blackatcamcentcrduelona kink 
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first preparation we called a choledocho pan 
creatic intubation The abdomen of the dog 
was opened through a right paramedian inci 
Sion and a T tube placed m the duodenal end 
of the common duct The major pancreatic 
duct was then isolated and freed A small 
glass cannula attached to a rubber tube was 
fastened into the orifice of the pancreatic duct 
as in making a pancreatic fistula for obtaining 
pancreatic juice (Fig i) The pancreatic tube 
was brought out of the abdomen through a 
small stab wound on the left side of the 
abdomen and the common duct tube through 
a similar w ound on the right side The midlme 
incision was then closed m the usual manner 
The two tubes were then connected by means 
of a gla^ connecting bulb (Fig 2) This bulb 
afforded a means of determining whether the 
tubes remained patent and w hether a flow w as 
present Since Harms and Dragstedt* ha^e 

Desdpttmdb pemtsf mpl ‘ 

bd hChi SsilSo<ybfeLRDg5rtThFH‘>- 

cs f Ante f cru tu (?) 
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Fij, 7 left Photomicro raph of wall of gall bladder of 
dog which died i day after the injection of t5 cubic 
centimeters of pancreatic juice into the cystic duct The 
wall 18 much thickened 4 millimeters and shows d ffuse 
necros s with oedema No \ lable structures can be seen nor 
can any structures be identified X30 


Fig 8 Photomicrograph of the wall of the gall bladder 
of dog 33 which died 1 day after a choledocho pancreatic 
intubation There is complete necrosis but it is possible to 
identify the several layers of the gall bladder wall The 
wail was but little if any thickened X4S 



Fg 9 left I hotomic ograph of gall bladder wall of dog 
9 viuch was killed 20 days after the inject on of 20 
cubic centimeters of pancreatic juice into the gall bladder 
The mucosa is necrot c and parts sloughed away The 
seel on shows an e tensi e nfiltrat on of the mflan 
mitory cells into the submucosa and muscular laye s 
Th se osa is also infiltrated and \ery much thekened 
X75 


big o Photomicrograph of the gall bladder wall of dog 
56 which d ed 6 dajs after a choledocho pancreatic intuba 
ton with black 11 k in the observation bulb Thi js a 
sect on ol the gall bladder shown in Figure 3 The animal 
was autopsied immediately after death. Shows widespread 
necros s with thickemng of the serosa with cedema Frag 
ments of the mucosa can still I e seen and there is some 
inflammatory cell infiltration of the serosa X45 



43^ 


SURGEP\ G\NECOLOG‘V AND ODSTETPICS 



s>ho\\n that the pancreatic secretory pressure 
IS Rreater than that of the biliary system uc 
belicNcd that the flow would be from the 
pancreas to the common duct This we found 
to be true in e\er> case m which the tubes or 
cannulas remained unobstructed Twenty 



1 3 I h t m raph f th II of Ih g II bl dd 

f 1 g S »h h i <1 4 h ft th j t f 
b tmt fp tej tthgUbIdd 
Th ben Ijni] h d hyp rpl j f tb m 

th fl mm t y 11 lit t Th alt t t d 

t th TO scu! I Th ba m h tb L in th 
c«l m d tllrat Xs 


seven animals were subjected tothisprocedure 
The question to arise now was whether the 
pancreatic juice which was conducted into the 
terminal end of the common duct would pass 
directly into the duodenum and thus not come 
m contact w ith the gall bladder or would find 
Its way into the gall bladder from time to time 
Manj tests using the starch iodine method 
were made on the contents of the gall bladder 
in an effort to determine the presence of amjl 
asc But due to the confusing color reactions 
from iodine and biliaiy pigment contact we 
could never be assured of a positive reaction 
In order to determine definitelj whether the 
pancreatic juice thus convened into the com 
mon duct would find its wa> into the gaH 
bladder the observation bulb was filled with 
India ink at the time of the operation Black 
and red ink were used It was found that as 
early as 48 hours after such an operation the 
observation bulb would contain clear pan 
crcatic juice It v\as our belief that the inh 
would stain the tissues with which it came irt 
contact and therefore our animals w ere allow ed 
to live from a few da>s to 2 weeks The nr t 
animal dog 49 was autopsicd 14 davs after 
the operation m w hich black ink w as used 1 he 




Tig 14 Photomicro raph of the ^all of the gall bladder 
of dog which came to autopsy 6 days after a choledocho 


Ii 15 Photomicro nph showing Icucocj tie infiUntion 
into the stroma of the mucosa Gill bladder \ all of dog 5^ 


pancreatic intubation The muco a is hyperplastic with which \vaskillcd7da>saftcrchoIedocho pancr iticintuln 


lymphoid hyperplasia The muscular layer vs thvekened but 
not so much as the serous There vs e teTvsvsevuRammatory 
cel! infiltrat on of all the la>ers X25 


tion X440 

Iig 16 I hotonvvctogriph showvng vnAammatory cell 
infltralion into the serosa High power of J igiirc 14 




r 17 Ihotomcro raphofth wall f the gall bladder 
of dog 62 which was killed 33 dajs after a choledocho 
p nc e tc intubation the tubes being vn place for vo days 
The e is extensive lympho d hyperplas a with hyperplasia 
of mucos and some thicken g of muscular layer X13 
F g 8 Pholomic o rapW oi the wall of the gall bladder 
of dog 6 whch \ as killed 21 days fter a choledocho 
pancreatic intubation The vessels arc en orged and there 
s s me hyperpl sia of the mucosa High power shows 
nfl mmatory cell infltration of mucosa X35 


1 1 ig Photomicrograph of the wall of the gall 1 lad Icr 
of do 21 in which the organ was removed from the living 
animal 67 days after the injection of 20 cu\ ic centimeters of 
pancreatic juicc into the gall bla Idcr There is hyf crplasia 
and hypertrophy f the mucosa with increase in the 
lymphoid material Ml layers are thickened there is an 
increase in the vascularity with perivascular infltration 
and a diffuse cedema with inflammatory cell infltratifn 

X25 


gall bladder contained a slate colored material 2 and 3 days after operation areas of the gall 
and the question still remained whether the bladder mucosa yvhich to sa> Iht least were 
color was produced b> the black ink In dogs ver> suggestive of reddish discoloration Dog 
53 and 54 red ink was used and these showed 56 m which black ink was used wasaulopsiui 
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Fg 


Fg 


I- g Photom cro raph f mucosa n F «aire 9 
h n th 0 of 11 types of inflanunatoiy c IL> 
X35 

I g Photonucrograph sh ws the infl mmatoiy C U 
filtratio t the m co»a of th gall bladd f do 43 

killed 75 daj fte chol docho p c tic t b u n 

which th t bes w po tion fo 38 d ys. X4 


F j PhotomicrO'TTxph sh ws th hj-pe trophj d 
hyperpla. with ret ti n cyst f nnati and t 
ndammat ry c 11 ufiltrati f th m osa f th gall 
bbdd f do 3 whi h w killed 8; da)‘s aft 

h ledocho-p reat t b t withth t bes po^C 

f 9d }'s X 6 


3 daj s after operation and in this case the gall 
bladder 3tas filled with a dense black matenal 
w hich as without question the black ink from 
the lube The mucous membrane was stained 
a diffu e black (Fig 3) and the duodenal con 
tents were discolored as was the gall bladder 
content This experiment convinced me that 
lliiid!i introduced into the terminal end of the 
common duct would find their way into the 
gall bladder and further I behev ed that m the 
preparation as described Ia> our means to 
determine the effect of pancreatic juice upon 
the untraumaliaed gall bladder 
In stud) mg the details of this preparation 
the question arose as to whether the stenosmg 
effect of the T tube might bnng about second 
arj changes m the biliarj tract and gall blad 
der since Iv-) and alsh hav e shown that b> 
constncting the common duct of the dog 
pathological changes will occur m the gall 
bladder These changes are characterized bj 
1\ mphoid and papillary hj perplasia of the 
mucosa but the> do not as a nile take place 
for from 4 to 6 months Ivy and l\al h have 
also produced stasis in the biliary tract due to 
reverse gut peristalsis by making a reversed 
duodenal loop The pathological changes m 
these ca-es were practically the same as m the 
duct Stenosis and occurred after a considerable 
period of tune In 3 animals we placed a T 
tube in the common duct ligating the long 
arm of the tube and placing it in the pentoneal 
cavntv These animals were autopsi^ from 14 


to 26 days after the operation The micro 
scopical (ianges m the w all of the gall bladder 
were insignificant but there was a distinct 
inaease m ihe mucoid matenal m the con 
tents 

The second ty pe of preparation consisted m 
making a duodenal pouch into which the pan 
creatic juice drained The proximal end was 
closed and the distal end cannulated The 
continuity of the intestmal tract was re 
established by an end to end anastomosis be 
tween the upper segment of the duodenum 
containing the common duct opemng and the 
proximal end of the jejunum A T tube was 
then placed into the common duct and the 
abdomen dosed The long arm of the T tube 
and the duodenal tube were externally con 
nected after the method of the prevaou ex 
penment (Figs 4 5 and 6) M ith thi prepa 
ration we felt assured that the panCTealic juice 
which was conveyed into the common duct 
would be activ ated juice Three ammal were 
subjected to this procedure All of the animal 
died m less than 24 hours with exten iv^e 
destructive changes throughout the entire ab 
domen 

A dinical study of all the animal subjected 
to these \anous procedure revealed the fact 
that they could be divided into three groups 
In the first group the dogs died within the first 
/2 hours the cause of death being acute pen 
tombs with bile stained bloody fluid m the 
pentoneal cavntv In some instances there w as 
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evidence of a limited amount of fat necrosis 
In the second group the animals appeared in 
good condition for several days after the oper 
ation the first symptom being loss of appetite 
which was followed by rapid loss of weight 
weakness and diarrhcca death occurring in 
from 3 to 8 days Autopsies done after death 
uniformly show ed early and extensn e decom 
position of the abdominal viscera Those 
animals which were killed during their appar 
ent terminal illness showed varjing degrees 
and t> pes of pathology In «ome the belly was 
filled with bile stained bloody fluid with evi 
dence of peritonitis while others showed fat 
necrosis with e\idence of upper abdominal 
peritonitis only A few show ed practically no 
peritoneal pathology but as a rule there were 
adhesions about the site of operative inter 
ference The third group dev eloped a mode 
rate degree of indisposition after the operation 
but survived the condition 

THE GALL BLADDER 

The pathological studies w ere devoted almost 
entirely to the gall bladder In all cases in 
which cultures were taken from the contents 
of the gall bladder they were positive the 
predominating organisms being the staphylo 
coccus and the colon group but m some m 
stances unidentified organisms were found 
Not infrequently there w as a mcxed infection 
In every instance the gall bladder showed 
distinct pathological changes a normal gall 
bladder was never found m a case in which the 
preparation or procedure w as successful One 
or both of two basic or essential types of 
changes were alw ays present either degenera 
tive or regenerativ e The degenerative change 
was characterized by necrosis In the accepted 
animals 17 showed complete necrosis of the 
gall bladder v\ all while 8 show ed incomplete 
necrosis with some evidence at times of re 
parativ e effort In 19 animals the changes were 
classed as regenerative this group including 
hypertrophic hyperplastic and inflammatory 
reactions 

Dcgcncratne changes Of the 17 animals in 
which complete necrosis of the gall bladder 
was found 7 died in less than 24 hours after 
the operation Three of these had a duodenal 
pouch with activated pancreatic juice con 


veyed into the common duct (dogs 57 59 and 
60) one dog 23 had 15 cubic centimeters of 
pancreatic juice injected into the common 
duct one, dog 17 had 15 cubic centimeters of 
pancreatic juice injected into the cystic duct 
and two, dogs 33 and 40 had a choledocho 
pancreatic intubation Two animals dogs ^8 
and 34 died 2 days after a choledocho pan 
creatic intubation dog 28 dy mg of pneumonia 
Dog 51 in which a choledocho pancreatic in 
tubation with black ink had been done was 
killed at the end of 2 day s Four animals died 
3 days after operation One animal dog 15 
had 15 cubic centimeters of pancreatic juice 
injected into the gall bladder and 3 animals 
dogs 31 37 and 44, had choledocho pancreatic 
intubations, dog 37 being autopsied imme 
diately after death Dog 14 which had 20 
cubic centimeters of pancreatic juice injected 
into the common duct died m 5 days and dog 
29 on which a choledocho pancreatic mtuba 
tion had been done died m 9 days Dog 36 on 
which a choledocho pancreatic intubation had 
been done was killed at the end of 14 days 
when It was in very poor physical condition 
The gross appearance of the partially or 
completely necrotic gall bladder was very mis 
leading In some instances there was no ques 
tion but that the organ was gangrenous but 
frequently the only evidence was a thickening 
of the wall the serosa and mucosa appeanng 
fairly normal The contents as a rule were 
either blood stained dirty yellow or thick and 
black with a heavy sediment There was an 
excess of mucoid material and in one animal 
dog 29 a clumpy material was found which 
looked like the precalculous matenal in the 
human gall bladder The gall bladder of dog 
23 was emphysematous and much thickened 
The microscopical examination of these 
specimens revealed two types of necrosis In 
one the wall of the gall bladder was much 
thickened and no identification could be made 
of the various component structures in the 
w all There w as evidence of cedema and loss of 
all cell structure (Fig 7) In. the other type the 
vanous structures could be identified although 
no nuclei were present and as a rule the wall 
was but little thickened (Fig 8) 

Of the 8 animals in which incomplete necrosis 
of the gall bladder was present one, dog 7 
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(lied 14 hours after the injection of 20 cubic 
centimeters of pancreatic juice into the gall 
bladder one dog 20 died 2 dajs after them 
jection of 15 cubic centimeters of pancreatic 
juice into the cystic duct 2 animals dogs 30 
and S3 died 3 daj s after choledocho pan 
creatic intubation and another dog 16 died 3 
days after the injection of 20 cubic centimeters 
of pancreatic juice into the gall bladder Dog 
56 died 6 da>s after a choledocho pancreatic 
intubation with black ink in the observation 
bulbandivasautopsiedimmediatelyafterdeath 
This specimen shon ed the black discoloration 
of the mucosa of the gall bladder (Fig 3) Dog 
48 died 7 daj s after a choledocho pancreatic 
intubation and dog 9 was killed 19 days after 
the injection of 20 cubic centimeters of pan 
creatic juice into the gall bladder 
The histological changes m the wall of the 
gall bladder m this group w ere very interesting 
since they form the connecting link between 
the state of complete necrosis and the state of 
regeneration In some instances only an occa 
sional nucleus could be seen as m dog 7 which 
died X4 days after the injection of 20 cubic 
centimeters of pancreatic juice into the gall 
bladder In other cases a few leucocytes could 
be seen with often a marked thickening of the 
serosa the latter being due to ordema inQam 
matory cell mhitration and an increase m the 
number of young connective tissue cells In 
se\ eral cases it w as noted that the necrosingpro 
cess seemed to extend from the mucosaoutw ard 
the serosa thickening as the process advanced 
(Fig 9) Thiswaspronouncedindog3owhich 
(iii-d 3 days after a choledocho pancreatic in 
tubation and m dog 56 which died 6 day s after 
the same procedure (Fig 10) As early as the 
third day the mucosa has shown signs of 
hyperplasia with necrosis (Fig ii) It was 
noticed m one instance that the walls of the 
blood \essels were preseiwed and there ap 
peared considerable pen\ascular infiltration 
the remaining parts of the wall having imder 
gone necrosis although a considerable number 
of inflammatory and young connective tissue 
cells ajuld be seen throughout theouterparts 
of the wall (Fig 12 — dog 48 7 days after 
a choledocho pancreatic intubation) 

Regenerah e changes Of the 19 animals m 
which the changes in the wall of the gall blad 


der were classed as regenerative one do,, 8 
was killed i day after ^e injection of 20 cubic 
centimeters of pancreatic juice into the gall 
bladder one dog 54 was killed 3 days after a 
choledocho pancreatic intubation wi^ red ink 
in the observation bulb one dog 32 was 
killed 4 day s after choledocho pancreatic in 
tubation ^e ammal being monbund one 
dog 64 was killed 4 days after a choledocho 
pancreatic intubation one dog 66 was killed 
5 days after a choledocho pancreatic intuba 
tion two animals came to autopsy on the 
SLTth day after choledocho pancreatic intuba 
tion dog 7 died and dog 68 was killed Dogs 
41 and 50 died 7 days after choledocho 
pancreatic intubation and dog 47 was Llled 12 
days after the same procedure Dog 49 died 
14 days after a choledocho pancreatic intuba 
tion with black mk m the observation bulb 
and dog 6i was killed 21 days after an 
intubation Dog 6 was killed 26 days after 
cholec;ystostoroy 20 cubic centimeters of pan 
creatic juice havmg been introduced into the 
gall bladder through the tube at the time of 
the operation and on the succeeding s days 
The dog was in good condition at the time of 
the conclusion of the experiment Dog 62 was 
killed 33 day s after choledocho pancreatic m 
tubation In dog i a T tube was placed in the 
common duct and 22 days later daily mtro 
ductions of 20 cubic centimeters each of pan 
creatic juice w ere made into the common duct 
through the tube for a period of 6 days The 
animal was killed 9 days after the last injec 
tion Dog 18 was killed 57 days after the 
injection of 15 cubic centimeters of pancreatic 
juice into the gall bladder and dog 21 was 
LiUed 67 days after the injection of 20 cubic 
centimeters of pancreatic juice into the gall 
bladder Dog 43 was killed 175 days and 

dog 35 187 days after choledocho pancreatic 
intubation 

The gross appearance of the gall bladder 10 
this group vaned considerably Some were 
moderately distended but the largest percent 
age were contracted The color with few 
exceptions was opaque grayish white and in 
many instances there was dilatation of the 
vessels of the serosa The wall w as thickened 
in practically ev ery instance The appearance 
of the mucosa also varied but the most con 
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sistent finding was a definite grayish network 
on a pink base This finding was interpreted 
as hypertrophy of the mucosal folds At times 
plaques of light yellow or gra> color appeared 
These plaques seemed to lie just under the 
surface epithelium Occasionally the mucosa 
appeared velvet^ or granular The contents of 
the gall bladder ranged from black to light 
j ellow bile as a rule with a sediment which was 
either a heavy chunky matenal or a fine black 
granular material which felt like fine sand In 
the majority of cases there was an excess of 
mucoid matenal Cultures w ere positive in all 
cases in which a bacteriological study was 
made the colon group and the staphylococcus 
being the predominating organisms but a few 
organisms were found which were not identi 
fied No anaerobic cultures w ere taken 
As early as 24 hours after the introduction 
of pancreatic juice into the gall bladder dis 
tinct changes could be noted in all of the coats 
of the gall bladder as found in dog 8 The 
mucosa showed evidence of beginmng lym 
phoid hyperplasia and inflammatory cells 
could be seen in the stroma Leucocytes were 
found m the muscular layer and the serosa was 
much thickened being cedematous and exten 
sively infiltrated by leucoc>tes (Fig 13) Very 
soon the mucosa became hjperplastic with oc 
casional evidence of some local necrosis and 
usually fay the fifth day the folds were more 
numerous and tortuous with distinct lymphoid 
hyperplasia All types of inflammatory cells 
could be found in the stroma ranging from 
lymphocytes plasma cells to eosmophiles and 
polymorphonuclear leucocytes (Figs 14 and 
15) The infiltration was not confined to the 
mucosa as the muscular and serous coats were 
also thickened by cedema and inflammatory 
cell infiltration (Fig 16) In some instances 
the lymphoid hyperplasia of the mucosa was 
very extensive as seen in dog 62 which 
w as killed 33 day s after a choledocho pan 
creatic intubation (Fig 17) In this specimen 
the lymphoid changes w ere the most obvious 
but the stroma of the mucosa was extensively 
infiltrated by leucocytes as well There were 
cases m w hich the changes w ere less pronounced 
as in dog 61 which was lulled 21 days 
after a choledocho pancreatic intubation The 
mucosal hypertrophy and hyperplasia were 


less marked but there was extensive infiltra 
tion by plasma cells and eosmophiles The 
blood vessels were enlarged and more numer 
ous (Fig 18) 

The protocols of three animals may be of 
interest 

Dog 2i Twenty cubic centimeters of pancreatic 
juice was injected into the gall bladder through a 
needle and the gall bladder was remo\ed on the 
sKtv seventh day There were a few adhesions about 
the fundus of the gall bladder The gall bladder was 
moderately distended the vessels of the serosa were 
enlarged and the gall bladder was an opaque slate 
gray color The contents were a reddish brown thick 
liquid containing an excess of mucoid matenal with a 
grayish white flocculent matenal The wall was at 
least three times the normal thickness The mucosa 
was deep reddish brown and velvety with numerous 
small grayish white plaques Microscopical exam 
jnation showed the mucosa to be hypertrophic and 
hyperplastic with lymphoid hyperplasia and exten 
sive inflammatory cell infiltration The muscular 
and serous coats were thickened by cedema and 
extensive inflammatory cell infiltration There was 
an increase in the number and size of the blood 
vessels (Tigs 19 and 20) 

Dog 4? The animal was killed 175 days after a 
choledocho pancreatic intubation the tubes being in 
place for 38 days There were a few adhesions be 
tween the duodenum hver gall bladder and the 
abdominal wall The gall bladder was bluish m color 
and the ducts were about twice the normal size The 
wall of the gall bladder was but slightly thickened 
and the mucosa contained many small white patches 
about I millimeter in diameter The contents were 
dark yellow with no deposit The ducts were patent 
Aerobic cultures showed few organisms a short 
bacillus and a laijjC coccus The microscopical exam 
inatioD showed numerous cysts in the mucosa and 
the stroma was extensively in^trated by eosmophiles 
and other inflammatory cells (Fig 21) The secret 
ing epithelium seemed atrophic and granular the 
cells taking the stain poorly The muscular and 
serous coats were normal except for some mflam 
matory cell infiltration 

This animal was killed 187 days after a 
choledocho pancreatic intubation the tubes being m 
place for 9 day s The animal was not in good condi 
tion at the time of the conclusion of the experiment 
There were a few adhesions between the liver gall 
bladder and the duodenum The gall bladder was 
enlarged the wall being grav m color The ducts were 
dilated but there was no obstruction present The 
contents of the gall bladder were dark yellow and 
contained a thick sediment The mucosa was 
velvety On microscopical examination the mucosa 
was found about three times the normal thickness 
showing hyp rtrophy and hyperplasia with many 
retention c> sts (Fig 22) The stroma was extensn ely 
mfiltrated by all tyqies of inflammatory cells chiefly 
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cos nophiles The changes in the musoilar and 
serous coats were minimal 

DED0CTIO’^S 

It Will be noted that the changes in the wall 
of the gall bladder have a degree of smulanty 
whether the pancreatic juice was introduced 
directly into the gall bladder through a needle 
injected into the cystic or common ducts with 
a needle or continuously introduced into the 
common duct by means of a special prepara 
tion — choledocho pancreatic intubation It 
would seem that ^e sudden introduction of a 
relatively large amount of pancreatic juice — 
20 cubic centimeters is more likely to produce 
extensive changes than when smaller amounts 
w ere injected or when a choledocho pancreatic 
intubation was used 

A study of the microscopical changes m the 
vanous gall bladders would lead one to belies e 
that under some conditions the pancreatic 
juice brought about a prompt destructive 
action of the w all of the gall bladder as rep 
resented by a non inflammatory necrosis with 
cedema The question has been raised as to 
whether the destruction, of the gallbladder 
wall was in cxety instance a true necrosis or 
whether it might have been a postmortem 
autolysis m those cases m which the animal 
died and w as autopsted some hours later The 
hndings would indicate that m some instances 
the changes were partially if not entirely a 
postmortem affair but since similar changes 
were found in animals which w ere killed or in 
which an autops) was done immediately after 
death there can be no question but tl^t the 
process in many cases was a true necrosis and 
was associated with the introduction of pan 
creatic juice Moreox er in autolysis there is no 
increase in the thickness of the wall of the gall 
bladder whereas m some of our specimens 
there was a marked thickening as seen m 
Figure 7 At other times only partial necrosis 
took place with ulceration of the muassa with 
at times rather marked changes m themuscu 
lar lay er and thickening of the serosa The 
changes in the muscular and serous coats ap 
peared to be a reactionary response of the 
ti'isues to the destructne agent Inflammatory 
cells were called forth cedema was present 
and m e'^ery way the process looked like a 


typical inflammatory reaction This reaction 
mi<,ht have been caused by the miading 
bactena which were present m all cases m 
which cultures were taken but since it has 
been proved that in dogs m 70 per cent of cases 
the mucosa of the gall bladder contains bac 
tena m 30 per cent the bde contains colon ba 
cilh and staphylococci and as Dragstedt has 
recently shmvn the pancreas m 90 per cent 
yields positive cultures there must be sec 
otidary factors which afford the organisms 
suitable conditions to produce patholo ical 
changes m the structures \Ve believe that one 
factor IS the pancreatic juice which on entenng 
the gall bladder so devitalized the wall that 
the organisms especially the anaerobes had 
the necessary environment for secondary m 
vasion 

In some instances the process was t> pically 
a reactionary or inflammatory response as 
evidence of necrosis was either absent or 
present m a imnor degree We do not beheie 
that stasis alone mil account for these changes 
since they were found m cases m which stasis 
was not present moreover the changes took 
place much earlier than they appear m stasis 
In those animalsm which a T tube was placed 
m the common duct and allowed to remain in 
place for from 1 4 to « t day s the changes found 
m the wall of the gall bladder were msignifi 
cant 

Tlje late changes m those cases in which a 
choledocho pancreatic intubation had been 
done and the animals allowed to Ine for 175 
days or longer are more difficult to explain 
The ojmmon duct in each instance w as patent 
and allowed fluid material to flow freely In 

one case dog 43 there was a scanty bactenal 

growth on aerobic culture from the contents 
of the gall bladder In dog 21 the P^ni^ 
atic juice w as injected into the gall bladder 
and there was no mechamcai interference with 
the ducts The pathological changes m the 
latter case were so hke those m the other two 
that we feel that the etiological process must 
be the same and is associated with the pan 
creatic juice introduced 

Another problem to anse was whether pan 
creatic juice can attack normal tissues of me 
gastro intestinal tract From expenmenta 
work done on the cause of pancreatic necrosis 
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It must be concluded that such a process can 
take place if the pancreatic juice is activated 
unknoira factors contnbuting Calza\ ara be 
he\ed that bile ^^ould activate the pancreatic 
juice and by injecting bile into the pancreas 
brought about necrosis Nordmann after Iigat 
mg the ampulla noted a distention of the pan 
creatic ducts uhich were filled with bile but no 
necrosis, but after the injection of cultures of 
dog s feces into the gall bladder a prompt 
necrosis ensued Dragstedt has recently shown 
that the decapsuUted pancreas can be im 
planted into a w mdow of the duodenum and 
no necrosis of the pancreas takes place but 
when the pancreas is implanted into a window 
of the gall bladder the animal proraptlj de\el 
ops pancreatic necrosis He has also shown 
that 100 cubic centimeters of pancreatic juice 
which have been passed through a Berkefelt 
filter can be introduced into the peritoneal 
cavity of a dog and cau«e no disturbance or fat 
necrosis but if the juice is not passed through a 
Berkefelt filter it requires 50 cubic centimeters 
or less to produce death From these observa 
tions it would seem logical to conclude that 
bile and bactenal contammation have an acti 
vatmg effect upon the pancreatic juice Since 
the gall bladder is an offshoot from the intes 
tinal tract embr> ologically it is possible that 
there ma> be present m some instances 
glands which secrete enterokmase which maj 
activate anj pancreatic juice which finds its 
w ay into the gall bladder and thus explain the 
phenomenon 

A second factor the alkalmity of the pan 
creatic juice must also be considered Ivy in 
attempting to stud) the absorptive power of 
the gall bladder introduced 15 cubic centi 
meters of one tenth normal sodium bicarbon 
ate solution into the gall bladder Within 24 
hours he noted a violent reaction in the mucosa 
Pancreatic juice has an alkahmty of about 
one tenth normal sodium bicarbonate while 
normal gall bladder bile is shghtl> aad and 
liv er bile has an alkalinit> approximatelj that 
of the pancreatic juice It is therefore possible 
that the introduction of an alkaline substance 
into the gall bladder maj hav e been respons 
ible for some of the changes noted in our ex 
penments however it is difficult to explain 
wh> an> unusualreactionshouldbemanifested 


in a choledocho pancreatic preparation be 
cause the pancreatic juice is mixed with 
common duct bile which has an equal alkalin 
ity under ordinary circumstances 
After a critical survey of all the evidence 
submitted it is reasonable to postulate that 
the process can be accounted for on the basis 
of complete or incomplete activation of small 
or large amounts of pancreatic juice in greater 
or lesser dilutions of bile in contact for short 
or long periods of time any anatomical or 
ph> siological variations modifying the process 
suffiaent time and concentration being neces 
sary for necrosis Deviations no doubt ac 
counted for the varying degrees of pathological 
changes found in our expenraents In the late 
chronic condition the mechanism can be ex 
plained on the basis that the pancreatic juice 
partiall) devitalized the structures of the wall 
of the gall bladder and secondary bactenal 
mvasion took place This acute cholecystic 
condition interfered with the functions of the 
gall bladder especially the motility due to 
organic changes in the muscular and nervous 
structures leading to stasis which then formed 
the basis for the chronic cholecystitis 
In reviewing the results and interpretations 
of these expenments it is interesting to note 
the observations of Blad Schoenbauer and 
Westphal Blad m 1918 and Schoenbauer in 
1924 working on the dog and rooster demon 
strated results similar to ours Their expen 
ments were constructed with the idea of 
determining the cause of non perforative bil 
lary pentonitis and for that reason introduced 
into the gall bladder duodenal juice to which 
was added cultures of streptococci and colon 
bacilli The cystic duct w as hgated at the time 
of the injection The secondary elements in 
troduced confused the problem so far as 
evaluating the result obtained from pancreatic 
juice aiming in contact with the gall bladder 
The expenments of Westphal are extremely 
interesting since he introduced human duo 
denal juice which had been assayed as to 
trypsin and amylase content and passed 
through a Berkefelt filter thus insuring the 
absence of bactena In the dog the mtroduc 
tion was made by opening the duodenum and 
cannulating the common duct through the 
ampulla the juice being introduced into the 
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gall bladder ^vltho^t trauma to the ducts or 
gall bladder He observed m 2 dogs 4 to 5 
minutes alter the introduction of duodend 
juice that the gall bladder showed evidence 
of distinct gross changes In one of his dogs 
which died 10 hours after the transduodenal 
injection 0! 8 cubic centimeters of duodenal 
juice the gall bladder was completely necrotic 
He also reported two roosters which died 4 and 
5 minutes after the direct injection of duodenal 
juice into the gall bladder in each case the 
gall bladder had undergone complete necrosis 
Weslphals experiments co\ered 42 animals 
and in every way the results compare favor 
ably with the ones we hav e reported The fact 
that he used sterile duodenal jmce does not 
obviate the fact that a secondary infection 
most hkely took place as was present in our 
cases since Andrews has shown that when the 
cystic duct IS ligated m the dog there is a 
prompt invasion of the li\ er side of the gall 
bladder w all bv anaerobes ot the Welch bacil 
lu8 t>pe nevertheless VVestphal reports one 
cast in which the removed pathological gall 
bladder was stenle bv culture alOiough he 
does not state whether anaerobic cultures w ere 
taken or not 

In the human m a variable percentage of 
cases anatomical conditions are such as to 
form a continuous pdthisav between the pan 
creatic and biliarv apparatus Mann and 
Giordano placed it at ^ 5 per cent while 
Cameron and Noble put it at 65 per cent and 
W estphal at 84 per cent Since the secretory 
pressure of the pancreas is greater than that of 
the liver any obstruction at the sphincter of 
Oddi may allow the pancreatic juice to pass 
over into the common duct in case a con 
tinuous pathway is present and from there 
ascend to the gall bladder as shown in our 
expenments 

The role that spasm of the sphincter of 
Oddi or stasis plays in the process deserves 
consideration espeaally so since it is known 
that dunng the excessive vomiting of pteg 
nanev rev etse duodenal penstaisis occurs and 
possibly a spasm of the sphincter In a 
V anable number of cases the sphincter spasm 
may permit the passage of pancreatic juice 
into the common duct by virtue of a contin 
uous pathway between the bibary and pan 


creatic ducts thus allowing pancreatic juice to 
enter the gall bladder This^eorv mayreadilv 
explain the common occurrence of gall bladder 
di^se in the pregnant woman Bundschuh 
described a case in which a small stone was 
found impacted in the ampulla the patient 
dying of a non perforative biliary pentoniUs 
The gall bladder was cedematous and com 
pletcly necrotic with no sign of inflammation 
the gall bladder contents and the peritoneal 
fluid «>ntammg pancreatic ferments Similar 
cases are reported by Puppaner Ruso and 
Clairmont and Haberer Westphal attempts 
to explain the formation of gall stones on the 
theory that the pancreatic juue enters the 
gall bladder producing destruction of part or 
all of the wall of the gall bladder In case only 
portions of the epithelium become necrotic 
there is a change in the colloidal chemistry m 
the gall bladder and the dead epithelium then 
forms the nuclei for stone formation 
It IS a fact that all cases of gall bladder 
disease cannot be accounted for on the basis of 
a reflux of pancreatic juice vet it does seem 
reasonable to believe that m some instances 
such an etiological factor must be taken into 
consideration 


SUMMAnV 

I In the dog when pancreatic juice I con 
veyed into the terming end of the common 
duct it can find its way into the gall bladder 
In all cases in which pancreatic juice was 
mtroducedinto thegall bladder of thedog there 
followed unmistakable pathological changes in 
the wall of the gall bladder 

3 It has been shown that in the dog if pan 
creatic juice has been introduced into the com 
mon duct for a hort penod of time there 
foUows a typical pathological picture of chronic 
cholecystitis which is definitely present i86 
days later 

4 By analogy it is reasoned that m the 
human due to a continuous pathway betwwn 
the pancreatic and bile ducts in a variable 
percentage of cases it is possible for pancreatic 
juice to enter the gall bladder and produce 
pathological changes 
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W ITH the purpose of ascertaining the 
incidence of gall stones and diseases 
of the gall bladder m the average 
run of the population the gall Bladder and 
bile passages from 1 000 routine postmortem 
examinations between January and July 
1927 were studied The matenal was pre 
pared in the following manner the stomach 
duodenum and liver were excised as one speci 
men and a longitudinal incision was made 
along the lesser curvature of the stomach and 
dorsal aspect of the duodenum Through this 
exposure the papilla of Vater could be ex 
amined in an undisturbed state The gall 
bladder itself was opened b> a longitudinal 
incision and any abnormal contents were set 
aside for later consideration The common 
and hepatic ducts w ere opened and measured 
the cystic duct probed and opened Two hun 
dred specimens were selected for histological 
study All findings normal or abnormal were 
recorded 

The stud> includes subjects between n and 
94 > ears of age The sex distribution is shown 
in Table I It is to be noted that 77 9 per cent 
of the subjects are o\er 40 years of age and 


87 I per cent o\ er 30 years Females are 
slightl) in excess of males 

GALL STONES 

Investigation of the recent literature show s 
that few similar studies haxe been made on 
consecutive routme necropsies In textbooks 
of surgery and pathology percentages of cases 
of gall bladder diseases and stones ha\ e been 
noted Naunj n found i case in 30 Hekotoen 
and Riesman found calculi in 25 per cent of all 
cadavers at autopsy after the sixteenth year 
In 17 402 necropsies m 10 years Hesse found 
378 cases or 2 17 per cent of gall stones 
From 19 1 uropean and American pathological 
reports including 80 802 necropsies he found 
4 848 or about 6 per cent of gall stone cases 
Graham Cole Gopher and Jloore m their 
textbook on the gall bladder noted that 20 to 
25 per cent of all adults have gall stones and 
probably an equal number have cholecystitis 
without stones which leads to the conclusion 
that 40 per cent of our adult population hav e 
disorders of the biliary system Mentzer (16) 
in 633 consecutive necropsies at the Mavo 
Clinic found that 21 67 per cent of the adults 
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TABLE I — ACE AVD &E\ DISTRIBITTION OF CASES 
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had gall stones and Hansen found that stones 
were present rn th( gall bladders of 4 per 
cent of 3Q3 adult cadavrrs 

An exammation of Table II shows enough 
difference between some aspects of the figure 
obtained in our study and tho'^e reported in 
the literature to warrant a report of our find 
mgs The total number of cases with stones 
of all kinds ivas 3 5 (3 5 per cent) 

The stones were divided mto groups ac 
cording to a recent classification of Aschoff 
and Bacmeibtcr 

\ Tnflammator> or common gallbladder 
stjncb 

2 Pure bilirubincakium stones 

3 Pure cholesterol stones 

4 Combination stones 

(a'' Combination biiirubmcalcium 
fb) Combination cholesterol 

5 Calcium carbonate stonea 

Ihc injiainmafory or conmon gallbladder 
stone lb essentially a cholesterol stone with 
some bile pigment It has various colors is 
practically alwass facetted and almost neser 
larger than 2 o centimeters m diameter There 
is no gross crystalline structure but a lami 
nated structure comparable to the crosssection 
of a tree trunk is present \ cry frequently 
the stones fracture the exact cause of which 
IS unknown and new lamtll® can belaid down 
around the tragments By study mg the cross 
section of the stone under the microscope its 
life history can be determined and some auth 
ors behete that ach new lamina denotes an 
attack of mflammdtton of the gall bladder It 
IS not mthm the scope of this paper to explain 
the detail of the btructure of inflammatory 
stone and the inferences which can be drawn 
therefrom Suffice it to that some highly 
mtercbting pictures are presented m the cro^ 
ection of this tvpe of stone In this «itudy 


2) , per cent of all the cases had mflararaa 
tory stones ^3 per cent of all the stoncb found 
were mflammatorj 

Pure bihrubtncalcium stones alone are con 
sidered m the class of non inflammatory or 
metabolic stones because they are almost 
never associated with cholecystitis Their 
physical characteristics make them unmistak 
able Varying m size from a gram of sand to 
a pea they consist chiefly of bilirubmcalcmm 
and mucus There are hard and soft vanetie 
depending upon the admixture of mucus and 
thev have the appearance of minute black 
butts Two and nine tenths per cent of all the 
cases had bilirubmcalcmm "tones Thus 0 per 
cent of all the stones were made up chiefly of 
bilirubmcalcmm 

The pire ckalestero' slone contains about 
9S per cent cholesterol It is usualH water 
colored but may be stained a faint vellow 
from the bile It is often egg shaped with a 
long and a short diameter and mav be smaller 
on one end than the other On longitudinal 
section the radial crystalline structure i" w ell 
demonstrated This stone is considered meta 
bolic in origin Twenty two such stones ex 
isted alone m our cases and compnsed 7 per 
cent of the stone cases 

The two metabolic stones described above 
can offer a mechanical obstruction of the gall 
bladder at its neck giv e rise to a stasis inflam 
malion woth the formation of the so called 
cem6infltio» stone The metabolic stone is the 
nudeus and is tnca ed m one or more layers 
of inflammatory deposit which may show the 
same number of layers as any as ociated in 
flammatory stones present The e dissociated 
inflammatory stones are counted with the 
other mflammatorv stones but are deducted 
from total stone cases Thev compnse 9 per 
cent of tile total stone cases Combination 
stones with bihrubmcalcmm as a nucleus 
numbered 15 or 4 6 per cent of the stone cases 
Combination cholesterol stones numbere 1 50 
or 15 4 per cent of the stone cases 

The calctum carbonate stone is a rare form 
seen only < n a few occasions It is usually 
pure white or stained yellow with bile and 
has the form of a mulbtrrv 

Graham et al noted that cholelithiasis is 
found more commonly m women than in men 
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the ratio bein^, two to five times more frequent 
in the former Hesse in his large series of 
cases puts the ratio as one male to seven fe 
males In our cases there were 207 women 
(37 8 per cent of the females) and 118 men 
(26 2 per cent of this group) which is only 
10 per cent more women than men 

Graham also noted that the incidence of 
gall stones increases as age ad\ances with the 
majority of the patients over 30 years of age 
and less than i per cent under 20 years of age 
In our senes there were no cases under 20 
jears of age which was not remarkable as 
there are onlj 38 cases m this group Mosher 
m a study of i 655 necropsy records at the 
Johns Hopkins Hospital found that 8 per cent 
of the patients dying in the fourth decade had 
gall stones In the fifth and sixth decades 
there were 13 per cent The most frequent 
age in Hesse s senes was from 60 to 70 years 
In our senes 25 per cent of males and females 
w ere affected in the fifth decade with a rapid 
rise with each decade until 50 per cent of both 
males and females over 70 were affected 

GALL BLADDER 

Graham suggests the word cholecystop 
athy as an all inclusive term for diseases of 
the gall bladder m order to retain the word 
cholecystitis for the true inflammation and 
allow this new term to include all patholog 
ical anatomical as well as functional disturb 
ances Cholecystopathy will be used m this 
sense here 

With regard to the incidence of cholecystop 
ath> Mentzer (15) found m 612 routine post 
mortem examinations evidence of cholecystic 
disease in 66 per cent of the cases Our per 
centage comes out shghtl) below this figure 
namely 59 6 per cent Graham states that 
gall bladder disease is tw 0 and one half tunes 
as frequent in females as in males In Bla 
lock s senes of 888 cases from the Johns Hop 
kins Hospital the ratio of females to males was 
two toone 

In our cases the males were affected in 
263 instances or 58 4 per cent of the group 
and females m 331 cases or 60 2 per cent of 
the female group It can be seen again that 
males and females w ere nearly equally affected 
in this senes 


In the literature it is generally held that 
gall bladder disease is most pre\ alent after 
the fourth decade although recent studies 
show it to be more frequent than one would 
expect under this age Table III shows no 
continuous increase in incidence with the ad 
vance of the decades but the general trend 
IS upward Thus the lowest percentage of 
cases avith cholecystopathy is 20 per cent in 
the males between ii and 20 years of age 
The highest percentage is 77 6 m males be 
tween 71 and 80 years After the fourth dec 
ade never less than half the induiduals are 
free from macroscopic signs of a pathological 
gall bladder and under this age the percent 
ages do not run very far below this figure 
The microscopic sections were made in this 
senes to confirm suspicious gross findings and 
every case was not sectioned otherwise there 
would undoubtedly have been a higher per 
centage thrown over into the pathological 
groups In the absence of stones if the serosa 
was glistening the gall bladder wall not thicl 
ened no evidence of scar formation in the mu 
cosa the gall bladder w as considered normal 

In 848 casesof cholecystopathy m the Barnes 
Hospital Graham found 7 6 per cent to be 
acute cholecystitis Acute choIecysttUs oc 
curred in 48 cases or 8 3 per cent of our 596 
pathological cases and w as se\ ere enough to 
be classified as empyema in 38 cases and phleg 
mon in 14 instances In all of the cases in 
which the inflammation was severe stones 
were present and in some instances the stones 
had caused actual ulceration of the wall of the 
gall bladder (23 cases) However even with 
the most extensive involvement of the gall 
bladder the process can heal and m some cases 
IS aided m the healing process by the establish 
ment of drainage through a fistula (22 cases) 
There were 63 instances in which the inflam 
matron had progressed so far that the gall 
bladder w as entirely destroyed bv the process 
and in the event of healing left a contracted 
mass of scar tissue 

Signs of chronic and healed cholecystitis w ere 
found m zoo cases which is 30 per cent of the 
total cases and 50 2 per cent of the patholog 
ical ones In some instances the gall bladder 
was the victim of such a marked sclerosing 
process that it presented itself as a shrunken 



45 ° 


SURGERY G\^ECOLOG\ AND OBSTETRICS 


mass cIosel> adherent to the stones It is in 
teresting to note at this pomt that many times 
when this occurred the stones would take up 
their position at the neck and in the fundus 
and give the appearance of an hour glass 
(17 cases) Another sequel to healed inflam 
mation is the formation of di crUnda m the 
wall of the gall bladder (55 cases) m 31 of 
which the diverticula were very small and 
contained black concretions 
Most of the cases with fistula were in the 
healed class for it was by the establishment 
of drainage m this manner that the mfected 
gall bladder w as healed There was one excep 
tion to this namely when the gall bladder 
had established a communication with the 
stomach Then extensiv e stone formation and 
inflammation supervened and all the patients 
died of their gall bladder disease This appears 
to be an argument against cholecystogastros 
tomy In this senes only the transverse colon 
duodenum and stomach had fistulous com 
mumcation with the gall bladder 
Acute pertcliolecysUtis was found in 30 in 
Stances with a walled off abscess in 14 of these 
cases Only a minority of the cases (18 out of 
48) with acute cholecystitis showed gross cvi 
dence of the inflammation having reached the 
serosa and in 12 instances the acute penchole 
cystitis was limited to the extemal la>er Un 
der the latter arcumstances however other 
mtra abdominal suppurative lesions could be 
found The construction of the wall of the 
gall bladder seems to be such that inflanuna 
tion does not work its way through readil> 
This IS also borne out by the fact that in a 
large group of chronic and healed penchole 
c;>stitides with or without pencholecjstitic 
adhesions microscopic as well as macroscopic 
evidence of inflammation m the mucosa and 
adjacent layers was lacking Two cases in 
which large acid fast tubercles were found in 
the subserosa showed no involvement of the 
other laj ers of the gall bladder 

Chrome and healed pericholccysMts was by 
far the most common pathological finding in 
this study Chiray Pavel and Georges found 
489 cases of pencholecjstic adhesions m i 000 
selected cases with gall bladder disease TTieir 
cases occurred twice as frequently without 
stones as with stones Of the cases with chole 


cystopathj 474 individuals or 82 2 per cent 
compnsed ttus group and in a large number 
of cases the condition existed alone Onlj 
bladders with definite scar formation m the 
serosa were considered in this group and cases 
with a thickened indurated wall were classified 
under chronic cholecystitis When the serosa 
remained glistening and smooth an> strands 
were considered to be of an anatomical nature 
In 237 cases (39 per cent of all the patho 
logical cases) scars and other signs of inflam 
mation were found in the gall bladder m which 
there were no stones present Most of these 
cases however came from those grouped un 
der chronic pencholecjstitis In other cases 
with fistula no stones were found and had 
undoubtedly been emptied into the intestinal 
tract through the artificial opemng Thus it 
IS seen that even the 3 2 5 per cent of gall stone 
cases as mentioned under the previous head 
ing IS a low figure On the contrary however 
66 cases showed themflammator> or common 
gall stone without signs of inflammation in the 
vesicle Only 21 instances with signs of recent 
or old inflammation of the gall bladder were 
found when the metabolic or pure cholesterol 
and bihrubincalcmm stones were present 
Next will be considered a condition which 
many authors feel is a pathological state of 
the gall bladder namely choleslerosts Since 
this IS not a definitely prov ed pathological con 
dition itisgiv en separate treatment (Table I\ ) 
It is not an inflammatory process but may be 
associated with inflammation The muco a 
contains an abundance of lipoid material 
which IS easily seen as yellow granules against 
the red or green background of the mucosa 
The condition is poorly understood at the 
present time but Graham states that it may 
cause symptoms analogous to chronic chole 
cystitis IS relieved by operation and should 
therefore be considered as an example of chole 
cystopathy Lucene and Moulonguet found 
strawberry gall bladder in 15 cases out of 84 
and referred to MacCarty who found 18 out 
of every :oo of 5 000 cases operated upon for 
cholecy stopathy Cholesterosis appeared in 
368 of our cases was more prevalent in the 
earlier than m the later decades and was 
dated with other conditions in 203 cases The 
majority of the associated pathological states 
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was chronic pericholecystitis and papilloma 
tosis while m a few instances a mild chronic 
cholecystitis was present Common or inflam 
matory gall stones w ere present in 1 7 instances 
and pure metabolic stones in 13 instances of 
these cases without other demonstrable pa 
thology In \ 65 cases the condition existed alone 
and if It is to be considered pathological these 
cases are to be added to our total of 506 m 
stances of knoivn cholecystopathy This makes 
a grand total of 761 cases of cholecystopathy 
or 76 1 per cent of unselected individuals 
Tumors of the gall bladder are divided into 
benign and malignant Of the benign tumors 
onl> papilloma was found m this senes and 
that in 78 instances H> pertrophy of the mu 
cosa was not considered under this heading 
The growths had to be well de\ eloped with a 
body and pedicle to be classified as such The 
papillomata usually contained lipoid material 
Deaver and Bortz found carcinoma of the 
gall bladder m 13 instances (i 4 per cent) of a 
selected senes of 903 cases with gall bladder 
disease In '» 943 autopsies Lotzm found 27 
instances of pnmary carcinoma of the biliary 


passages or practical!) i per cent Primary 
xarcinoma of the gall bladder and ducts oc 
curred m 26 instances (2 6 per cent of the 
total cases) and in 2 of these cases the pnmar> 
tumor was located m the bile ducts Carcino 
matous metastases from other sources though 
frequent had no apparent pathological effect 
on the gall bladder When the gall bladder 
was the primary site there were practicalK 
always metastases in the ducts (19 of the 26 
cases) especially the cystic and common bile 
ducts (Table V) This was a more frequent 
site for metastasis than the liver itself Gall 
bladder carcinoma rarely metastasizes to sites 
other than those mentioned Tour of the 
cases wath the pnmary lesion in the \esicle 
showed no gall stones but m two of these 
however fistulous commumcation with the 
duodenum and transverse colon made it ap 
pear that the stones had departed by this 
route In the third case without stones the 
diagnosis was first made under the micro 
scope as the gall bladder had a normal gross 
appearance except at the site of the tumor m 
the fundus, where the gall bladder wall w as 










fol led on itseU and slightly thickened I ot 
zm believes that carcinoma of the (,aU bladder 
and stone formation are independent of each 
other and two of our cases present confirma 
tor> evidence to this view The first casewilh 
out stones is of such interest that it ments a 
detailed report 

\ boasei ife 77 jca s of age died on starch 7 ig 
\ ilh a d agnosis of ca c noma of the gall bladder 
metastases to the I v r and chol 1 thi s s Tbe 
necropst faded t reveal the stones but the ^JI 
bladder was tran formed into a carcinomatou mass 
^ h ch had become adherent to the transverse colon 
with the estaW hmetif of a fistula (fhe stones 
ma\ hav been emptied through the c Ion ) The 
cvstic and hepatic du ts \ e e completelv occluded 
b% metasta e 0 that there was no b le tn the gall 
Madder tbovc the metastases n the hepatic ducts 
the latter were eno m u Iv dilated and contan^ 
water colored hie M tastases i ere present in the 
I \cr S nee the patient s t elfth year she had had 


continuous st mach trouble and even before her 
tenth >ear attacks of true biliary colic had occurred 
Since August 1926 the patient had had three inter 
mittent attacks of jaundice 

Before leaving the gall bladder mention is 
made of the occurrence of pertloneal bands 
(Table IV) They were present m 73 instances 
and are not to be confused with adhesions 
formed following inflammation in the gaH 
bladder region The latter condition is prac 
ticallvalwavs associated with localized thicken 
{Rgof the liver capsule while in tbeformerthe 
pentoneum retains its glistening appearance 

BtLURV DUCTS 

Disease of the biliarv ducts \ er> rarelj ex 
ists m the absence of cholec) stopatby Gall 
stones tumors and pathological conditions at 
the hilum of the liver are the chief causative 
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TABLE IV— CHOLESTEROSIS OR STRAWBERRY GALL BLVDDER PERITONEAL BAND 
OF GALL BLADDER 
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factors in disturbances of the biliary ducts 
The last item consists mamlv of tuberculous 
glands carcinomatous metastases and non 
specific inflammation at the hilum of the liver 
Only in a minonty of these instances was the 
function of the ducts impaired by external 
pressure and rarel> was there a complete 
blocking of the ducts but in most cases path 
ological conditions at the hilum of the liver 
left the biliarj passages unaffected 

The importance of gall stones tn the biliary 
ducts has been repeatedly emphasized m the 
literature Wilkie found 47 cases of stones in 
the bile ducts in 257 operated cases of chole 
lithiasis (18 per cent) Clute noted an in 
crease from 8 4 per cent to 1 7 9 per cent of 
common duct stone findings in a large senes 
of cases operated upon for cholec>stopathy 
in which there was a corresponding mcreise 
in explorations of the common duct These 
are two representative illustrations from the 
literature of a selected senes Courvoisier has 
show n the frequency of stones in the bile ducts 
in figures given from postmortem records of 
the Basle Pathological Institute In his senes 
3 9 per cent of all cases of gall stones and o 4 
per cent of 520 necropsies had stones m the 
bile ducts 

In this study 78 of the 3 5 cases with gall 
stones had stones located m the biliaiy pas 
sages (Table II) This is 24 per cent of the 
stone cases and 7 8 per cent of the total cases 
One could conclude from this that every pa 
tient operated upon for cholelithiasis has one 
chance in four of having additional stones in 
the bile ducts In this senes there were 5 m 
stances of gall stones in the ducts after a stone 
filled gall bladder had been removed and m 


one of these the common duct was half filled 
with stones even after an exploration of this 
structure at the time of operation The liver 
is the source of some of these stones 

It is to be noted that the percentages show 
no upward or downward trend with the ad 
vance of the decades so that the age of an 
individual with cholelithiasis does not affect 
his 24 per cent chance of having stones in the 
bile ducts A male with cholelithiasis has as 
much chance of having a stone m the duct as 
a female The cystic duct and the papilla of 
Vater seem to be the most frequent extra 
vesicular locations of stones the former har 
boring 48 7 per cent of these stones and the 
papilla 60 2 per cent 

The sequel® of stones m the ducts are dila 
talion of the latter and laceration of the papilla 
of Voter There were 210 cases with definite 
dilatation of the bihaiy ducts m which 120 
had stones in the gall bladder and 35 showed 
stones in both locations (Table V) Nine of 
the stones were of the metabolic variety The 
remainder of the 210 cases showed chole 
cystopathy but no stones Some authors feel 
that definitely dilated ducts a lacerated pa 
pilla of Vater and a gall bladder with signs 
of healed inflammation are evidence of pre 
existent stones and there is no reason to be 
lieve that this is not the case Under these 
arcumstances man> more than 32 5 per cent 
of individuals would have gall stones at some 
time m their lives However dilatation of the 
ducts and laceration of the papilla of Vater 
occur m the absence of cholec> stopathy and 
in the case of the former (Luetkens) appears 
to be associated with general senile loss of tis 
sue elastiaty (55 cases) In 60 instances the 
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presence of stones in the ducts caused an actual 
inllammation of these sstructures although m 
8 cases the presence of stones left the ducts 
entirelj urvaflected Di eriicxila and/s/wte oc 
curred in a small number of instances and were 
as-ociated with stones 
Of the benign tumors of the bile ducts only 
the papilloma tNas found and this in 5 in 
stances Primary carcti oma v, htch is not an 
infrequent finding m the literature (Tulde) 
nas predentin 2 cases Inbothcase thcducts 
were completelj occluded at the site of the 
tumor One tv as situated in the left hepatic 
duct and caused a complete atrophy of 
region of the hver drained by the duct The 
other pnraar> lesion was located at the lowtt 
end of the common duct had in\oKed the 
nail of the duodenum and perforated the 


latter at one point Common gall stones n ere 
present in the gall bladder nhich shoued no 
other signs of mflammation and the ducts 
proximal to the lesion n ere enormously dilated 
fhere were 19 instances of netaslalc caret 
r from a pnmar> gall bladder lesion and 
m only ^ of these ca cs uas there interference 
with the function of the ducts One caused 
wmplete the other partial obstruction and 
m the third the metastasis had caused a per 
foration of the duct 

smniARV 

In the study of the matenal from i 000 rou 
Une necropsies at the Citv Hospital in Vienna 
the follomng facts u ere brought to light 
I In the senes there were 450 males and 
550 females Eighty seven and one tenth pet 
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cent of the individuals %vere o\er 30 and 77 9 
per cent over 40 years of age 

2 Gall stones were present m 32 5 per cent 
of the cases These T\ere present in 37 8 per 
cent of the females and -’d 2 per cent of the 
males Tu tnty five per cent of the indmduals 
\\ ere affected after the fourth decade and 50 
per cent after the seventh Inflammatory or 
common gall stones made up 73 per cent of the 
stone cases 

3 Cholec> stopathy occurred in 596 per 
cent of all cases and affected males m 58 4 
per cent and females in 60 2 per cent With 
the advance of the decades the case madence 
increased from 20 per cent in the first age 
group to 77 6 per cent in the eighth decade 
Chrome pericholecystitis was the most fre 
quent pathological condition (82 2 per cent) 
and chrome cholecystitis was next m frequency 
(502 per cent) Pnmary carcinoma of the 
biliarj tract occuned in 26 instances— 7 males 
19 females— in which stones were present m 
all but 4 cases In 2 cases the grow th§ were 
pnmary in the ducts 

4 Cholesterosis of the gall bladder was 
present in 36 8 per cent of all cases Males 
were affected m 35 8 per cent and females in 
37 7 per cent of the cases This condition was 
\ er> frequent in the earl> decades and mam 
tamed a more or less constant average through 
out the age groups If cholesterosis is to be 
considered a pathological condition the gen 
eral a\ erage of cases of cholecystopathy would 
be raised to 76 i per cent 

5 Pathological conditions were present in 
the biliary tract m 41 3 per cent of all cases 
Males were affected m 34 9 per cent females 
m 46 5 per cent There was an increase in in 
cidence of disease with the advance of the dec 
ades The most frequent finding was dilated 
ducts in 50 8 per cent and nett frequent a 
lacerated papilla of Vater in 47 7 per cent of 
the abnormal findings 

6 Gall stones were found in the bile ducts 
m 78 cases which is 24 per cent of the cases 


with cholelithiasis Males w ere affected in 6 6 
per cent and females in 8 7 per cent of the 
cases This finding was not affected by the 
age of an individual so that any patient with 
gall stones has one chance in four of having 
stones m the bile ducts The most common site 
was at the papilla of Vater (60 2 per cent) and 
next frequent site the cystic duct 48 7 per cent 
7 The figures presented in this paper are 
definitely higher than those found in similar 
studies in the literature 
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T he sjTnptoms and clinical picture of 
chronic inflammation of the sali% ary 
gUnds lb sometimes not recognized by 
either internist or surgeon uith the result 
that mistakes in diagnosis and treatment are 
often made The disease does not necessarily 
have to be as'^ociated with the presence of a 
stone m the gland or duct and the stone if 
present is not alnaj’s demonstrable by the 
roent^eROgram 

We are reporting here iro cases of non 
specific mfiammation of the salivarj glands m 
70 of which sahsary calculi u/ere present also 
\\ c have ewluded from this group sli cases in 
which tuberculosis s>phihs and actinomy 
costs were the etiological factors also cases of 
acute and postoperative parotitis and cases 
in which there were malignant lesions about 
the mouth or face 

SYMPTOMS 

Although the clinical grouping of chronic 
inflammntoiy conditions of the salivary glands 
usually includes the presence or ib ence of a 
stone from a cJmical standpoint this makes 
little difference Patients with chronic inflam 
mation of the salivary glands usually present 
tbemseUes for examination first because of 
exacerbation of acute infection m an old 
chronic inflammatory ahvarj gland and 
ccond because of obstruction of the duct by 
a small stone blocking the drainage of saliva 
The most common complaint is the repeated 
exacerbations of acute infections rather than 
the svmptoms ol obstruction from a stone 
In all cases of sahv arv calculi one can ex 
press pus or mucopus from the duct asd it w 
the acute exacerbation of this infection which 
IS the most common 5> mptom for wluch the 
patients present themselves ^me patients 
have bad tonsils or wisdom teeth removed in 
an attempt to get nd of the repeat^ sub 


maxiUar)'^ inflammatory condition So called 
salivary colic due to the snelbng of the sail 
vary gland behind the stone accompanied by 
sudden severe pain in the floor of the mouth 
tongue and side of the throat occurringdur 
ing meals or sometimes with the mere sight of 
food 1 an occasional symptom but not the 
most common m this group of cases Most of 
the patients have had svmptoms extending 
over months or years the averaoC beings to 
5 years 59 per cent gave a history of previous 
attacks The severe attacks of pam usually 
described as being pathognomonic of sub 
maxillary stone rarelv occur Only 62 per cent 
of our patients noticed any pain and most of 
them described the pam as mild After an 
acute infection pus usually discharges into 
the mouth this relieves the patient of the 
pam and sweibng and he may not have 
another attack for months or years A chronic 
inflammatory condition of the submaxillaiy 
salivary gland m the absence of calculi is 
usually due to a chronic condition follow mg an 
acute abscess of tiie salivary gland This may 
entirely clear up or continue to dram as a 
chrome productive type of infection Of the 
40 patients with chronic mflammatorj sah 
vary glands without calculi m our group M 
(35 per cent) gave a history of intermittent 
swelling and 7 (17 per cent) stated that the 
swelling was brought on at mealtime A 1 
though pus can be expressed from the duct it 
usually IS thm Infection may recur in this 
group although between these exacerbations 
the gland gives httfc trouble other thao d® 
enlargement 

INCIDENCE 

Tn 70 of the 1 10 cases salivary calculi 
preswjt and in 40 no calculi were found Cal 
cull of the salivary glands or ducts are con 
sidered by most observers to be very uncom 



mon Erdraan m 1920 found 300 cases m the 
literature and Harrison m 1926 raised the 
total number to 375 and added 27 cases of hiS 
own 

Calculi are found most often in the sub 
m xilKrv gland or duct and less often in the 
scblrngual gland \\ ikelej reported the per 
centage of incidence according to the gland or 
duct in\oKed as submaxillar^ 63 2 per cent 
parotid 20 6 per cent and sublingual 16 2 
per cent In our =enes of cases there is a larger 
portion in the submaxiUnr} ghnd that is the 
subrr a\illar> gland or duct 66 (92 9 per cent) 
the parotid gland or duct 3 {4 3 per cent) and 
the sublingual gland or duct 2 (2 8 per cent) 
\Uhough akele> after careful search of the 
literature w as able to find references to onl j 3 
cases in which the calculi were present m more 
than one gland or duct in the same person wc 
noted in one case the presence of calculi in 
both the submaxillar) and sublingual ducts 
and in one case both submaxillar) glands were 
inxohed The right submaxillaty gland is 
affected almost twice as often as the left W c 
arc unable to account for this coincidence and 
we did not find an> reference to this observa 
tion in the literature 

The condition occurs in middle life Accord 
mg to W'^akelej more men are afTected than 
women (proportion 2 r) Carter put the pro 
portion as about 5 i In our 70 cases of chrome 
inflammation of the sah\ar> gland with stone 
45 patients were males and 25 were females 
In the 40 cases of chronic inflammation of the 
salivarj glands without stone the submaxil 
lary gland was also the most commonly af 
fected On the other hand the acute post 
operative inflammations that are commonly 
seen after operations on the upper part of the 
abdomen arc usual!) situated in the parotid 
gland rather than m the submaxillar) The 
distribution of our cases was submaxiUary 
ghnd 3 2 (80 per cent) parotid gland 5(125 
per cent) and the sublingual gland 3 (7 5 per 
cent) In this group as in the cases m which 
calculi are present males are affected about 
twice as often as females In our senes of 40 
cases without stone there ^^ere 27 males and 
13 females their ages were about middle hfc 
There were onl) 3 cases of parotid calculi m 
our senes m i case thc) occurred m the gland 



r> I Retouched roentgenognun The hr stone m 
the subnuxiS]ar> duct and the multiple stones m the sub 
mavillat^’ sahvar) gland may be seen 


Itself and in cases in Stenson s duct In 
these 3 cases there was a histor> of long dura 
tion with intermittent swelling and slight 
pam In each case a single calculus w as found 
Wakele) stated that multiple parotid calculi 
arc more common than single He also stated 
his belief that formation of the abscess is com 
mon around long standing calculi and that m 
case an abscess opens extemall) a fistula 
generally results There were 2 cases of sub 
lingual calculi and m i of these a stone was 
present m both submaxillar) and sublingual 
glands (Tigs r 2 and 3) 

ETIOLOGV 

Wakele) m a stud) of calculi in thc sub 
maxillary region found that the) were 75 per 
cent calcium carbonate and 10 per cent cal 
cium phosphate Saliva from the submaxil 
lary salivary glands permits calcium salts to 
be seen more easily than does the sahv a of the 
parotid or lingual gland due to the high per 
centage of solids and organic matter the 
greater degree of alkalinity and the low con 
tent of carbon diovide Tartar usually forms 
about the lingual surface of the lower antenor 
teeth and it is probably the same factor that 
produces the stones m the submaxillaiy g!ands 
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and ducts Roberg ^\ho m\estigated 47 cases 
of salivary calculi stated that foreign bodies 
and salivary calculi often are present m the 
duct \\akeley showed a fishbone found m a 
Stenson s duct with salivary calculi around it 
Foreign bodies in the salivary ducts are 
rare!) seen and probabl) are not factors in the 
production of sahv ary calculi The stones may 
form around organic matter or bacteria m the 
gland substance of the duct 

PA-tllOLOGV 

The size of salivary calculi vanes from a few 
millimeters m diameter to 3 b) 5 centimeters 
as reported b) Garretson Orth descnbed a 
stone weighing 70 grams Although t is rare 
to find more than one stone in a single gland 
or duct Noehren reported a case with four 
teen stones in Wharton s duct and Soderlund 
found thirt) m the submaxillary duct In 8 of 
our cases stones were multiple In 4 cases 
there were two or three stones in the sub 
maxillary gland In 3 other cases there were 
multiple stones in the submaxillary duct 

The pathological changes m these cases 
hav e been considered by Henke and Lubarsch 
The obstruction resulting from stone m the 
duct causes congestion of the mucosa of the 
ducts with petechial hasmorrhagcs In case a 
large stone is present erosion and ulcer may 
result These processes lead to the formation 
of granulations with resulting fibrosis and 
more complete obstruction As a result of the 
obstruction to secretion the intralobular ducts 
become congested and dilated this is followed 
b) atrophy of the tissue of the gland After 
obstruction infection results readily often 
forming a phlegmon in the gland and sur 
rounding structures 

Henke and Lubarsch mentioned that stones 
may be extruded by the formation of a fistula 
which communicates with the surface of the 
skin This was found m3 of our cases Roberg 
was unable to find references to salivarj fis 
tulT other than those connected with Sten 
son s duct Harrison reported i case in which 
a salivar) fistula was connected wnth Whar 
ton s duct Onl) 4 cases of external fistula 
were noted in our entire series and all were 
associated with the submaxillar) gland A 
diagnosis of branchial sinus was made m i 


case and th) roglossal sinus in 2 cases because 
the opening of the sinus was close to the 
median line 

Henke and Lubarsch descnbed two types of 
chronic inflammation of the salivary glands 
without stone the chronic exudativ e and the 
chronic productive Chronic exudative in 
fiammation often follows acute inflammation 
and may be associated with it The gross 
picture IS that of swelling and enlargement of 
the gland associated with abscess Micro 
scopically there is l)mphocytic and plasma 
cell infiltration associated with a lesser degree 
of leucocytic infiltration The purulent mate 
nal forms around granulation tissue resulting 
m the formation of abscess 

lliTHODS OF DUGNOSIS 

In the examination of a patient presenting 
an enlarged submaxillary gland a bimanual 
examination should be made In 92 per cent 
of our cases m which stones were present pus 
could be expressed from Wharton s duct The 
opening of the duct is usually red and thick 
and if a stone is present it can usually be felt 
with the forefinger We do not beheve that 
probing the duct is advisable as this fre 
quently tends to stir up secondary infection by 
traumatizing the duct and does not aid m the 
diagnosis The roentgen ray should alw a) s be 
used to confirm the clinical diagnosis and in 
cases in which the stone is lodged in the gland 
itself with much thickening it may be the 
only positive way of finding the stone Erd 
man considered the roentgen ray of little 
value whereas Harrison found it of positive 
value m 73 to 85 per cent of his cases In 80 
per cent of our cases in which stones were 
present they were demonstrated in the roent 
genogram Hickey descnbed improved tech 
mque for demonstrating these calculi 
patient is allowed to he supine on the table 
with the head projecting over the end A 
large film is placed m the mouth and held in 
position by closing the teeth The roentgen 
ra>s are directed from above downward ivith 
the central ray passing through the center of 
the mouth 

Differential diagnosis in this group must 
include chronic submaxillary lymphadenitis 
actinom) cosis carcinoma of mixed tumor 
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f ig j Retouched rocotgcnogram The rounded stone 
m the submaxillarj saUvary gland ma> be seen 

t>pe and specific mflammator> lesions such 
as s>phihs and tuberculosis 

TREATMENT 

The treatment depends on the condition at 
the time the patient comes for e-xammation 
If there is an acute infection as there often 
IS the use of hot irrigations and hot dressings 
IS the advisable treatment until the acute 
condition subsides Probing the duct or any 
manipulation at this time not only is not 
beneficial but frequently increases the cel 
lulitis and is a very dangerous procedure 
\fter the acute condition has subsided roent 
genograms are made to e'rclude the presence 
of a stone If a stone is present and is situated 
anteriorly in the gland or in the duct lemoval 
through the mouth is the treatment of choice 
Removal of the stone however maynotclcar 
up the condition of the gland because of the 
nature of the gland and the multiple pockets 
of inflammation that may be present 

In 30 of our senes of 70 cases of chronic m 
flammation of the salivary gland with stone 
the stone was removed from the duct In 13 
the stone was removed from the body of the 
gland through the mouth In the remaining 
27 on account of the situation of the stone 
and the amount of infection present it was 



Fig j Retouched roentgenogram The multiple stones 
in the subnuxiilary giJivary gland and one very large 
stone may be »een 

thought best to remove the entire gland Of 
the 30 cases in which the stone was removed 
from the duct there were 4 (13 per cent) in 
which there was recurrence of symptoms In 
the 13 cases m which the stone was removed 
from the body of the gland there were 3 (23 
per cent) in which there was recurrence of 
symptoms In the cases m which the entire 
gland was removed there was no further 
trouble So m 43 cases in which the stone was 
removed from the duct or the gland through 
the mouth there were 7 {163 per cent) m 
which symptoms recurred If however there 
!S a great deal of infection present m the gland 
and a long history of recurnng suppuration 
It IS useless to expect this to be entirely 
cleared by removal of the stone alone It is 
this type of case m which removal of the 
entire gland is the advisable treatment 
In the group of 40 cases of chrome inflam 
mation without stone 18 patients had rc 
ccived treatment before examination at the 
clinic Drainage from the outside, was in 
stituted m 13 drainage through the duct the 
duct having been probed m 3 and a stone 
had been removed from the duct m i cast In 
this latter group of cases if the exacerbations 
arc giving sufiicicnt trouble the only treat 
ment advisable is removal of the entire gland 
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u tl condition i p e^nl m the ubmariltam 
reiro" The entire gland remo\ed m JI 
b of ou ca^e' without recurrence in an\ 
In mJlgniJpoi ca^e^ in which the parotid 
gl_nd L.> been m\ol\ed \accire ha^> been 
L'cd bjt the result ha\e been rather mdif 
te enl In <or'e ca^es much benent ha> re 
Jted Treatment b\ roentgen ra\ ha been 
^d\ocated m ca^e^ in which the parotid gland 
Ww ir’\ol\ed m o de to de^trov the <ub- 
t^nce ol the gland 
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ROENTGENOGRAPHIC DIVGVOSIS OF DISEASES OF THE BREAST 

I \UL S SEABOLD M D PaiUDtipnu 

F ra li Ifema H«s«< l«cb Mnainal I>Fxa7Un*nt t gy Tb Litlnia Htajjau! 


I T tb not necessan to emphasize that am 
additional method of diagno is tvhich 
promises mcrea ed accurao m an> field 
IS \\eIcome It is not alwa\s. po ible to 
diagno e legions of the breast irith the degree 
of accurao neccs>ar% for definite thtrapeutic 
decision Of course the general dictum — 
remo\ e lump in the breast or at least explore 
them Frozen ection diagno b. in the hands 
of competent pathologists has rendered note 
A\orth\ cerxncc m the decision of «hat to do 
in man^ cases In the clinical diagnosis hon 
e\er there still remains a margin of error 
which It IS ad'in'^able to reduce 
Before describing the \anous hadows cast 
b\ normal and pathological breasts it is 
nece&>ar\ to haNC a clear mental picture of 
both normal and patlioiogical organs as 
determined b} gro«s and micro'copic studies 
It ts quite well estabh hed that a normal 
breast is a composite of certain fundamental 
anatomical structures m \anous stages of 
dexelopment and change due to such factors 
ds age adipo«it> pubert) the menstrua! 
cede pregnane) menopause preexisting 
pathological lesions etc A brief resume as 
follow In both male and female cluldren 
before pubcrt\ the breast as a rudimcntan 
organ con isls of a nipple from which a few 
ducts radiate fanm*^ The ducts are em 
bedded in dense connectice tissue relati\el\ 
poorb nucleated and poorh \ascular -^t 
the end of the ducts arc blunt blind ex 
trcmities Pubcrt\ determines the onset of 
sex differences which are fundamentalK of 
degree onK The breast at pubertc enlarges 
be b> pertrophe and h\ perplasia W hen com 
plet^ it consists of a number of lobes separ 
ated from each other b\ connects e ti^ueaad 
elastic *epta coming from the antenor sheath 
of the pectorahs muscle In the^e lobes is a 
‘lupporting ti sue of fat in carenng amounts in 
a loo-^eK constructed poorlj cellular fibrous 
ti sue with «<jme elastica The blind ends of 
the ducts in the prepuberal ^tage develop 
buds m increasing number and compleatc 


which are canalized further and further into 
the organ Whorled around the final ends 
of thc^ duct complexes is another kind of 
connective tissue the so called penlobular 
connective tissue The changes of pregnanev 
begin as soon as conception occurs and con 
sist of ( i) e\ er increasing budding and h\ per 
plasia of the ends of the ducts and (2) 
disappearance of the connective tissues At 
the end of pregnancy the normal breast is 
then a mass of ducts and anni with just 
suffiaent connects e tissue for support Natu 
ralU there is increased vascularization 
When lactation is interrupted the reverse 
occurs the epithelial struclurea di'iappear 
and the connective tissues reappear until the 
end result is an anatomical structure imilar 
to that before conception occurred 
ExactK the same changes occur at each 
menstrual penod but less in degree Thus the 
breast of the woman from the ages of pubert) 
to menopause i» never quiet but suffers 
reciprocal grow th and disappearance of cpi 
tbelial and connective ti-^sues 
\ anous pathological legions are caused b\ 
failure of proper involution of both the 
lactatmg breast and the breast regressing 
from the menstrual stimulus The epithelial 
cells di^ppeanng b\ wav of cloudv swelling 
fattv degeneration autolvsis etc are re 
moved bj the Umphatics but some desqua 
mated celi» mav remain in both l)'mpbatics 
and duct’^ and ob truct them The penlobular 
connective tissue as it grows mav aI>o 
obstruct ducts and I\ mphatics This leads to 
damming back of material and the formation 
of c>sts as a local or more or les» diffu c 
process Secondary changes ^^uch as cellular 
mfiltrations and proliferation of connective 
tiNSuemaj then occur When these changes are 
present as thev are to some degree in nearU 
ever) breast there is this constant stimulus 
to further rearrangements and growths and 
exudations even after the menopause 
TTie commonest benign tumor of the breast 
i» the penductal fibroma (This name is u'^d 
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to include such tumors as are often called 
adenofibroma fibre adenoma mtracanalicular 
adenomyxofibroma etc ) They are localized 
growths encapsulated denser than normal 
breast tissue contain practically no fat and 
sho\\ a tendency to lobulation usually into 
small complexes separated from each other by 
heavier bands of connective tissue 

Cj sts of the breast other than those 
caused b> abnormal involution or those 
grouped under the condition known as 
Schimmelbusch s disease are of inflam 
mator> origin and contain pus or are such 
structures as galactoceles 

The essential pathological features of car 
emoma of importance m the interpretation of 
roentgenographic shadows are about as fol 
lows 

The majoritj are harder and denser than 
normal breast tissues cysts and benign 
tumors Thej are not encapsulated and 
most of them have irregular outlines and 
polvhedral shapes They spread in four well 
defined vva>s as regards influencing X ra> 
shadows (i) bj centrifugal growth which 
both invades and compresses surrounding 
tissue (2) b> sending out longer and shorter 
prolongations from various parts probabl> 
follownng the lines of least resistance (3) by 
permeation through Ijmphatics and (4) by 
spread through ducts An important point for 
consideration is the fact attested b> many 
pathologists that caranoma cells maj spread 
through the ducts over large areas of the 
breast from an original even relatively small 
tumor This spread through the duct is no 
doubt now favored and now hindered by the 
growth spread and vascularization incident 
to the changes of the menstrual cycle An 
other distinct type of carcinoma of the breast 
consists of the simultaneous or step by step 
change into carcinoma of various separated 
parts of the breast i e there are multicentnc 
ongins Another important type IS the one m 
which practically the entire breast almost 
explosively turns at once into carcinoma 
This produces the <=0 called carcinoma en 
cutrasse 

These phvsiological and pathological facts 
considered it is therefore necessary to estab 
hsh radiological standards for 


1 Breasts before puberty 

2 Breasts before climatenum 

3 Breasts during pregnancy 

4 Breasts m the climatenum 

5 Breasts after the climatenum 
Study of the breast before puberty meets 

with a great deal of difficulty These breasts 
are small compact and he close to the thoracic 
wall their tissues particularly the glandular 
and fatty tissues are not dev eloped and there 
fore the radiographic shadows cast are light 
and indistinct Due to this it is almost 
impossible to get a good roentgenogram at 
this period of life whereby a definite study of 
the architecture can be made Fortunately 
this IS not the time of life when the roent 
genographic study of the breasts is important 
As would be expected the radiographic 
appearance m a woman before the climatenum 
and after puberty shows a distinct vanation 
in the appearance and architecture according 
to the time of the month 1 e the stage of the 
menstrual cycle In a roentgenogram is noted 
a triangular area with the apex at the nipple 
and the base along the pectoral fascia This 
tnangle is shadowed by well defined lines 
radiating to the pectoral fascia through a 
more or less homogeneous opacity The 
shadow lines are the lactiferous ducts with 
their accompanying fibrous tissue The 
anatomical changes m them and in the inter 
vening homogeneous material give variations 
m the appearance of this roentgenological 
tnangle as the individual approaches or 
recedes from the menstrual period I\hile the 
details vary the tnangle remains occupying 
about three quarters of the breast as seen m 
sagittal plane It is in the disturbance of this 
tnangular area that hints are given for the 
diagnosis of pathological conditions (Fig i ) 
The details for the normal changes are as 
follows 

In the first few day s after the start of the 
menstrual flow epithehal degeneration is 
occumng and relatively more space m the 
breast is occupied by the fatty and hyper 
plastic connective tissue Radiographically 
well defined linear striations with intervening 
homogeneous shadows are then shown 
linear stnations are of increased density be 
cause the connective tissue is hyperplastic 
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Fg I Nonnal breast Fig a Se\ea days before aad seven days after men 

stniation 


their shadov. s are clear cut ^ell defined and 
radiate from the mam ducts just posterior to 
thempple to the pectoral fascia We have 
termed this the stnated breast tnangle As 
the subject approaches the nett menstrual 
period the striations become less distinct and 
graduall> wav e like outbnes are developed at 
right angles to the linear stnations These 
w avy stnations are lace like fnnged usuall> 
curved giv’ing a surf like appearance to the 
entire tnangle As this wavy structure 
graduaUv increases the tnangle becomes more 
compact and reaches its matiraum opacity 
about 10 dajs before the first da> of the on 
coimng menstrual penod This is to be 
emphasized vtz the breast reaches its 
maximum compactness about a week and a 
half before and not at the beginning of the 
menstrual flon (See Fig ) The mcrease 
of this surf like appearance is the mirror of 
the general h>perplasia of epithelial cells as 
demonstrated anatomicallj The greater the 
h> perplasia the greater the wav e like appear 
ance Hence the opacities at this time are 
shadows due to epithelial hyperplasia with 
comadent regression of connective tissue 
which therefore increases the densitj of the 
breast At this tune naraelj 10 daj’S before 
the oncoming of the raenstnial flow and con 
tinuing after the flow has started the epi 
thelium degenerates and the connective tissue 
coincidentallj undergoes hyperplasia Vice 
versa the radiogram shows a decrease m the 
wave corapactne s of the breast in densi^ 


and a loss of surf like effect as the wavy 
stnations are replaced bj the well defined 
linear stnations of connective tissue hjper 
plasta again surrounding the lactiferous ducts 
and their terminal lobules 
Mucoid secretion of the epithelial cells dur 
ing stage of epithelial hyperplasia also 
increases the density of the breast thereby 
giving It a more compact appearance from the 
radiographic standpoint 
In normal breasts the lymph nodes of both 
the pectoral and axillary groups cannot be 
visualized because their density is so nearly 
that of the surrounding tissue Hence a 
normd lymph node will jiat throw a radio 
graphic shadow suffiaent for studv 

During pregnaniy few if any changes m 
the radiological architecture that are sufficient 
for roentgen interpretation are noted before 
the sixth month following conception At 
about the sixth month after conception has 
taken place the same changes are noted in 
structure which have previously been de 
senbed as occurring the week before the onset 
of the flow of menstruation only on a much 
greater scale At this tune instead of a fine 
!a<^ appearance there is a heavy coarse lacy 
surf like picture most of which is due to an 
increase in the number of cells in each lobule 
with an increase in the number of lobules 
themselves For the histology of the breast 
during pregnancy and to term shows the 
procKS to be an hy^pertrophy and hyperplasia 
of the gland tissue mvading and displacing 
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the fattj tissue with a coincident regression 
of the connective tissue However to a lesser 
extent there is in addition a general engorge 
ment of the breast vascular tissue to provide 
the increased bloo 1 suppl> necessar> for the 
increase m actual number of cells and their 
function The lobule margins gradual!> fade 
into the surrounding fatt> tissue which the 
h>perplastic glandular cells are replaang 
The ndiOoraphic appearance of the breast 
after the cessation of the normal menstrual 
life can be described as an architecture of 
shrinkage The linear stnations of the breast 
triangle which represent the contracting 
connective tissue as well as the lactiferous 
ducts are crowded together forming a 
heavier opaque triangular mass Ijmg on the 
pectoral fascia In general this dense opaque 
tmnole is the rule but in those cases in 
which the individual is disposed to adipositj 
the triangle maj be less dense due to the 
interposition of fatt> tissue in the connective 
tissue The linear stnations in this period 
differ from those seen in carcinoma in the fact 
that they tend to be regular and to radiate 
from the nipple whereas those of caranoma 
may radiate in any direction and as will be 
stated give a picture of general disruption 
of the structure of the breast tnangle 

It IS not unusual in these post climactenc 
breasts to tind small oval irregular shadows 
with definitely defined outlines imulatmg 
tho e seen in abnormal involution these are 
small cysts that have been present in the 
breast before the menopause and have merely 
been earned over into this penod 

One of the mo t frequent breast conditions 


which must be distinguished from malignancy 
is that of abnormal involution The differen 
tial roentgen diagnosis is often difficult and 
sometimes impossible when early carcinoma of 
the breast is considered The general radio 
graphic picture in abnormal mvoluton is 
that of a number of small overlapping ar as 
differing m density and distributed in the 
regions occupied by the lactiferous ducts 
These areas at least m the advanced cases 
are more or less oval and hav e regular capsule 
like outlines giving them well defined bor 
ders This w ell defined border is one of the 
important diagnostic points distinguishing 
this condition from carcinoma for the border 
m small areas of carcinoma has a fading lace 
like character and is not nearly as well de 
fined The central portion of these cystic 
areas is radiographically less opaque hence 
they have a lighter center and v ary m shadow 
intensity toward the periphery particularly 
so when compared with the homogeneous 
opacity of carcinoma The distribution of 
the areas of abnormal involution is also some 
what at variance with those of malignancy 
they always occupy the same distribution as 
the lactiferous ducts whereas those of 
malignancy may be found in any location of 
the breast because their spread is often via 
the lymph channels The filling in and 
increase m the compactness of the ducts is 
sufficient reason for giving the striated 
architecture of the breast which repre 
sents these ducts a more definite and well 
defined appearance than is noted in that of 
malignancy where interruption and displace 
ment of the stnated architecture is the rule 
Benign tumors of the breast giv e a distinctly 
different radiographic picture from that of 
abnormal involution and malignancy Ben gn 
grow ths are usually localized and do not tend 
to spread they have well defined borders as 
compared with the fading indistinct border 01 
caranoma In carcinoma the architecture 1 
generally disrupted while m the benign 
growth the linear stnation of the breast 
tnangle appears merely crow ded to the sides 
to make room for the growth in other words 
the growth wnlh its encapsulated outlines is 
bordered by a general crowding together ol 
the linear stnations of the breast tnangle 
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Fig 4 Concentric carcinoma 


The differential diagnosis between a solid 
benign tumor and a c\sl can readil> be made 
by making use of the differences m dtnsit> 
bet^^ ecn the t^^ o conditions A c> st containing 
fluid is relatud) less dense than that of a 
solid tumor therefore a positive shadow as a 
result of the greater photographic effect upon 
the \ ra> film The opposite is noted in solid 
tumors A galactocele may also be demon 
strated in this manner E\ccpt for the above 
differential points c>sts and solid tumors 
have many characteristics which are similar 
such as a regularly defined outline produced 
b> the capsule and as stated a crowding and 
displacement of the linear stnations of the 
breast triangle as distinguished from their 
invasion m carcinoma (See Fig c* ) 

A caked breast comes under the same 
category as that of the c>sts since it will also 
thrown a positive shadow, but the shadows here 
are multiple and linear in type following the 
general direction of the lactiferous ducts and 
their accompanying fibrous tissue This is a 
condition of the breast that can be very 
easilj mistaken for that of abnormal involu 
tion when onl> the radiographic evidence is 
taken into consideration An inquiry into the 
clinical historj of the patient however will 
bring a correct diagnosis 

Malignant disease of the breast more 
cspeciall} carcinoma ma> be demonstrated 
b> the roentgen ra> first of all by a general 
disruption of the normal triangle of the 
breast Usuallj the mam mass of the tumor 
lies some distance below the skin surface and 
instead of having a more or less linear striated 
architecture as the normal breast it has a 
concentric whorlmg appearance with the 
greatest opacity at or about tl e central 


n 


Fig s Tumor bridge 


portion of the mass The edges of the mass 
are fnngcd and tend toward stnation but not 
necessarily in a triangular form with the 
apex at the nipple as m normal breasts 
rather the radiations have the central opacity 
of the mass as their center of radiation (See 
Fig 4) There is however in the great 
majonty of malignant breast tumors a band 
like radiation from the tumor mass to the 
nipple but this is more dense and well dc 
fined thin the usual triangular stnations of 
the normal breast This banded bridge is an 
extension from the main mass to the nipple 
by the way of the lactiferous ducts for as 
stated the lactiferous ducts are often entirely 
filled with malignant cells This bridge is one 
of the points used in differentiating a malig 
nant mass from an inflammatory area or a 
benign growth (See Figs 5 and 6) 

When the roentgenogram is compared with 
the actual specimen it is found that the dense 
central opaaty consists of the densest part of 
the malignant growth As the radiographic 
shadow decreases in density toward the 
penphery so the malignant cells decrease in 
number until finally only rows of cells are 
seen m the lymphatics or ducts or spaces of 
the breast tissue Here they represent an 
extension by continuity It is this extension 
that giv es the fringed radiating stnations from 
the central mass This fringed border of the 
central opacity is then the result of the 
extension by continuity of the main mass 
along the lymph channels lactiferous ducts 
and spaces In the early specimen it has a 
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Spreading appearance Ashile in the later ones 
Its hnger like processes instead of being 
blunt and rounded are well de&ned and 
usually pointed with spicule like projections 
into the suj-rounding tissues due to the 
secondary contraction or general pulling in 
of the mass itself The important point m 
differentiating the radiographic stnations lies 
in the fact that they radiate m all directions 
instead of fan like with the base at the pcc 
toral border and apex at the nipple How 
e\ er there may al o be a more or less band 
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like increased opaaty which reaches from 
the main mass to the nipple which consists 
of malignant as well as connectne tissue 
o\ergrowth It is this extension along the 
lactiferous ducts and their accompanyiHo 
fibrous tissue network that finally contracts 
and draws the mpple in giving us what is 
termed the inverted nipple 
In a great many malignant tumors when 
the mam mass has become large the penph 
ery loses some of its lace like extensions and 
takes on a more regular appearance simulating, 
a capsule (See Fig 7 ) This is due to the 
compression of the outlying malignant cells 
against the interv enmg normal breast tissue 
In most cases this will not hinder the dia 
nosts for the other characteristic features of 
the grow th are quite definite It is this com 
pression caused by the grow th of the malig 
nant cells and their crowding one another 
that gives the whorhng appearance which is 
so typical in these tumors in the later stages 
however the compression may be so great 
that the whorl like architecture is entirely 
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Fig 9 Carcinoma with al normal m\olalion 


obliterated leaMngonlj an opaque mass more 
dense toward the central portion 

But it IS rare to find onl> one central 
opacit> m such cases for usually there has 
been an extension to other parts Early 
extensions are shown by the \ ray as arcular 
or oval areas of opacity with well defined 
borders lying here and there throughout the 
breast These secondary shadows are thrown 
by the growths in lactiferous ducts and in 
lymphatic channels Those m lyonphatic 
channels are usually more or less linear m 
outline and stnated m type with branching 
effects and also spread tow ard the lymphatics 
of the pectoral and axillary groups The 
secondary areas m the earlier cases have 
sharply defined borders such as are seen m 
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Carcinomatous metastasis 
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the shado^\s cast b> benign growths but as 
the\ grow older the> in turn contract as Jo the 
primar> grow th giving them spicule Uke 
borders as in the contracted primary growth 
the case progresses there are more and 
more extensions and more and more secondar> 
opacities until numbers coalesce to form one 
greatshadow which in some cases ma> involve 
the entire breast triangle This circular 
coalition of the man> smaller areas explains 
the general whorhng appearance of the 
shadows of the mass (See Figs 8 and g ) 
Due to the fact that many malignant 
tumors of the breast occur in women after 
the menopause it is necessary to contrast the 
malignant breast with the normal breast of 
this particular period As stated the normal 
breast after menopause has a somewhat 
shrunken or contracted appearance with a 
compactness that is greater than that of the 
normal menstruating subject As far as the 
compactnes is concerned that is the increase 
in radiographic densit> it is very much like 
that of the malignant breast and m some 
mstances can hardl> be differentiated On 
the whole the radiographic diagnosis is made 
on the frllowing points first the location of 
the increased density In the breast of the 
menopause it has been found that in 
general the architecture follows that of the 
normal menstruating breast In fact Us 
greatest density appears, at or along the 
pectoral border m a more or less> triangular 
outline whereas in a mahe,nant tumor the 
opacity may be m any shape or size lying in 
any portion of the breast The breast of the 
menopause practically alw ays presents a 
single triangular opacity while a malignant 
breast often presents the multiple shadows 
Second after the menopause there is a 


general heavy lace like or what has previously 
been termed a surf like appearance at right 
angles to the linear stnations of the breast 
triangle Its density increases as we near the 
pectoral border while m the malignant breast 
the architecture has more of a whorhng 
character with fringed borders extendin'^ out 
m all directions into the surrounding tissues 
of the breast proper 

Metastasis is demonstrated m the pectoral 
and axillary lymph nodes as a faint opacity on 
the skiagraph but it has also been found that 
an enlarged inflammatory Kmph node will 
throw a similar shadow although not as heavy 
as that cast by the malignant node It hould 
therefore be borne m mind that all opacities 
m the pectoral and axillary lymph chain 
areas must not be considered evidences of 
metastasis Since however it has bten found 
that a normal lymph node will not throw a 
radiographic shadow it follows that when 
there are opacities of irregular sizes in the 
region of the axillary and pectoral chains it 
may be stated that there is. pathology present 
m the area drained bv these lymphatics and 
that It IS a malignant growth or an area of 
suppuration To determine the difference 
between these two conditions history phys 
ical examination and radiography of the area 
drained by the nodes will practically always 
decide Actually a skiagraph of the mam 
mass of the pathology will very often give 
the real diagnosis The radiographic appear 
ance of malignant lymph nodes is that of a 
chain of small increased densities m the 
axilla and on the pectoral fascia The only 
difference in the radiographic appearance of 
an inflammatory node as far as can be deter 
mined at present is perhaps that its shadow 
IS somewhat less dense (See Fig lo ) 
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MALIGNANT CHANGES OCCURRING IN BENIGN GIANT CELL 
TUMORS OF BONE 

CHANMVG C SIMVONS MD TAGS C?bTON 


rT~>HL following paper is 'xn 'inalysis of 
I the gnat cell tumors of bone in the 
A Registry of Bone Sarcoma previous to 
1925 The stud} was undertaken chid} to 
determine the results of treatm nt ami to 
learn if they had any relation to the clinical 
or pathological findings The cases registered 
prior to 1925 were chosen in order that at 
least 5 years should hav e elapsed since treat 
ment m the most recent case It was also felt 
that it would give a fairendcaof the frequency 
with which malignant changes tooL place 
than would be the case if patients d}ing of 
metastases were alone reported It has been 
m> misfortune to have seen 4 cases of giant 
cell tumor in w hich de«ath occurred from me 
tastases of these cases were m this senes 
while 2 others have been registered since 1925 
Dr Codman tells me he has also seen several 
cases and I know of others unpublished 
occurring in other clinics It seemed ad 
visable therefore to determine what the 
actual facts were and whether the occasional 
case undergoing malignant changes was the 
exception that proved the rule or whether it 
occurred often enough to justify more radical 
treatment than is commonl} recommended 
at present 

In anal>zing the cases onl} those in which 
a microscopic slide was available for review 
uere studied Ihere were 113 cases of giant 
cell tumor registered prior to 1925 which met 
this requirement The majority of the Com 
mittee of the Rcgistr} has agreed to the 
diagnosis in all of these cases Four of the 113 
cases have been excluded 2 of giant cell 
tumor of the phalanx m which the growth 
obviousl} originated m the tendon sheaths 
{441 and 609} and 2 which probably ongi 
nated in the dura involving the vertebra 
bccondanj} (315 and 337) In addition to 
these 113 there are 12 other cases in which 
there was considerable difference of opinion 
among the pathologists as to the correct 
diagnoses certain of the men classifying the 


tumors as osteogenic sarcomata Ihese 
coses I have reviewed and accepted 7 as 
giant cell tumors while 5 were rejected 
(46297409420453) Ihere are therefor^ 
ii6 cases available for study Four of these 
patients died of other causes w ithout ev idence 
of metastases less than 5 years from the date 
of treatment and are excluded and no five 
year end result was available on 30 There 
w as one postoperativ e death 

TABLE I 

c 


Died of mfereurrertt disease 4 

No end result 30 

I ostoperative death t 

Available for sludy 0/ end results 81 

Total ix 6 


The materia! available m the Registry has 
been studied carefully by several men and 
many of the individual cases have also been 
reported The most complete rev lew has been 
made by Kolodny Codman Evvmg and 
recently Gcschickter and Copeland hav e also 
studied the material There is little m the 
general study of giant cell tumor to be added 
to these works and for a detailed analysis of 
etiology pathology etc the reader is referred 
to the above articles 

Unfortunately the history m many of the 
Registry cases is incomplete and the speci 
mens small poorly preserved and from only 
one portion of the tumor In determining the 
results the letter from the physiaan register 
mg the case is all that is available and while 
this states the patient is living there has been 
no check up by V ray to determine whether 
the grow th has been destroy ed and the cav ity 
filled sn by new bone or whether the bone 
defect persists If the latter is the case there 
js of course always the possibility of 1 recur 
rence of the disease 

ETIOLOGY 

Sex The disease was slightlv more common 
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in females than in males There were 53 or 
45 5 per cent males and 63 or 54 5 per 
cent females This was true m all bones 
with the exception of the femur In the 
femur the growth occurred in 16 females and 
30 males 

The tumor was situated in all cases m the 
epiph>seal ends of a long bone the lower end 
of the femur being most commonly affected 
Next in the order of frequenc> were the upper 
end of the tibia lower end of radius and the 
upper end of the humerus 

The effect of trauma as an etiological factor 
was noted in 84 cases 54 or 64 3 per cent had 
sustained some form of injury prior to the 
appearance of the tumor while in 30 the fact 
was stated that no trauma had been received 
Pathological fracture was an earlj symptom 
in 14 cases 

Age The disease occurred at all ages but 
was more common in >oung adults than m 
children It was most frequent in the decade 
between 20 and 30 ^^^le^ situated in the 

jaw the average age was somewhat younger 
The joungest patient was 4 jears the oldest 
68 >ears while 16 per cent of the cases 
occurred after 40 > ears On plotting the ages 
the curve was found to correspond almost 
exacti) to the curve that was given by Ko 
lodn> 
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TABLE II — BO\ES INVOLVTD 
36 U 1 a 
4 Rb 

3 J ^ . 


In other bones are included scapula 3 
ischium I phalanges 2 astragalus 2 meta 
carpal i sacrum i skull i and metatarsal i 


PATHOLOG\ 

The tumor is essentially a destructive 
process with bone absorption and relatively 
little bone proliferation It originates in the 
medulla and extends to the cortex which 
becomes thin and expanded Kolodnj states 
that new bone is laid down by the penosteum 
as the new layers of the cortex are absorbed 
but the entire thickness of the cortex may be 
destro>ed and the tumor contained m a 
hbrous envelope composed of penosteum 
There is much discussion as to the exact 
nature of the tumor Mallorj considers giant 
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Fie 3 Regialty Case 39s Roentgenogram taken in 
\pnl 1034 This plate was taken after one senes of hi h 
voltage V ray treatments given m thesprmg of 1923 The 
tumor has dicusished in sise and new bone has been laid 
down (see Figs i and a) Roentgenogram showed no 
chan«>t in the tumor from this date until September 1939 
■^e patient worked at a day laborer from 19:4 to June 
939 (I ig 97 from Kohdoy ) 

cell tumor as simple granulation tissue ivhile 
other observers believe that they are true 
tumors Whether this is the same type of 
giant cell tumor that is seen associated \vith 
cases of Paget s disease of the bone it is un 
possible to say from the data on hand 
The growtla uere encapsulated unless 
there had been a pathological fracture The 
jomt cartilage "ssas apparently very resistant 
and the joint not m\oUed in any case This 
was not true however of the epiphyseal 
cartilage and one may be misled into making 
the diagnosis of osteogenic sarcoma fay finding 
portions of this structure m the tumor There 
was also no infiltration down the medullary 
canal the line of demarcation faetw een norm^ 
medulla and tumor facing abrupt Certain 
bon) trabecula; ma) pemist m the growth 
and give the radiogram a characteristic 
appearance but the) usuall) do not extend 
through the entire tumor In gross the 



Fig 4 Registry Case 395 Roentgenogram taken in 
September 1929 This shows increase in the sue of the 
tumor with absorption of bone and patholo ical fracture 
(Difnpare with Fi ures i s and 3 ) 

appearance of the tumor varied considerably 
This difference may be due to the age of the 
tumor but is also affected by trauma orpatho 
logical fracture Different portions of the 
same tumor may also vary widely m appear 
ance Many of the tumors were descnbed as 
being very vascular and having the typical 

currant jelly appearance on section The 
older tumors showed evidence of fibrosis 
either as the result of treatment fracture or 
advancing age 

The appearance of the tumor also varied 
depending on the bone involved In the 
lower end of the femur it was usually seen in 
the external condyle which often showed 
evidence of collapse In the humerus Codman 
has called attention to two types one 
centrally placed while the other apparently 
originates m the greater tuberosity These 
tumors are mostly on the external aspect of 
the bone In the phalanx the entire bone was 
mv'olved when the patient was first seen 
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K.olodn> has attempted to distinguish * 

types of giant cell tumor and considers four 3 Mvxomatous 
\aneties 4 Telangiectatic 

1 Simple giant cell tumor He believes that these are all forms of the 

\anthoma same tumor and found that the patholo ical 




SIMMONS MALIGNANT CHANGES IN BENIGN GIANT CELL TUMORS 473 


appearance was of little clinical importance 
Geschickter and Copeland come to the same 
conclusion The appearance \aries according 
to the age of the tumor pre\ious treatment, 
and trauma Different portions of the same 
tumor may show an entirely different tjrpe 
of growth It lb this fact that makes it 
difficult to draw conclusions from the small 
sections present in the Registry Cartilage, 
osteoid tissue and new formed bone are often 
seen although clinically the caMties do not 
tend to become obliterated by new bone as a 
result of treatment 7 he mere fact that osteoid 
tissue and new hone ts present should not lead 
one to make the diagnosis of osteogenic sarcoma 

When situated m the upper end of the 
humerus the tumors are apt to differ micro 
scopically from the usual form They all 
contain large cells suggesting cartilage and at 
first glance appear as a malignant tumor All 
these cases however have been cured by con 
servative treatment In the flat bones and 
jaw the course of the disease is different from 
that in tumors which are situated in the long 
bones In the jaws tumors that suggest 
osteogenic sarcoma and if m a long l^ne 
probably would be chnically malignant may 
be benign 

In inalyzing the speamens microscopi 
cally the following points were noted 

I Giant cells — foreign body ortumorforra 
Round cells — tumor cells or infiltrative 
cells 

3 Spindle cells 

4 Endothelial leucocytes (foam cells) 

5 Relative number of cells in mitosis 

0 New bone — normal or tumor bone 

7 Cartilage or osteoid tissue 

8 Blood vessels — tumor blood vessels or 
normal blood vessels 

0 Necrosis and hemorrhage 
The names of the various cells are self 
explanatory in most instances The so called 

foam cells are phagocytic endothelial leuco 
cytes containing lipoid detritus and if present 
in large numbers gue the tumor a yellowish 
tinge 

The different microscopic structures appar 
ently had no relation to the prognosis of the 
tumor Of the entire group there were 19 
cases where some question had arisen in the 


minds of certain members of the Committee 
that the disease might be malignant In 
studying these cases the results were found 
to be the same as those in which there was no 
question as to the diagnosis 

TREATMENT 

The treatment of the cases vaned within 
wide limits Eightj two cases were axailable 
for study of which 6 died of metastases These 
82 cases received 20 different forms of treat 
ment or combinations of treatment It will 
be seen therefore that there is no standard 
treatment The cases are spoken of as well 
or cured but few are accompanied by 
N. ray pictures to show the actual condition 
of the bone that is whether the growth is 
arrested and appears as a cavity crossed by 
more or less trabecula of bone or whether 
the distended bone presented a normal ap 
pearance and the cavity was entirely replaced 
by cancellated bone It is doubtful if this 
ever occurs 

TABLE in — ANALYSIS OF CASES 


Total no of cases 1x6 

No end result 30 

Died other causes 4 

Available cases 8a 

Died with metastases 6 

TABLE IV — TREATMENT 
Amputation 13 


Curetting — amputation 5 

Curetting — radiation — X ray — amputation 3 

Tonns — amputation j 

X ray — amputation i 

Curettm ig 

Curetting — radiation 3 

Curetting — radiation — totins 3 

Curetting — toxins — amputation 3 

Curetting — X ray 2 

Curettm — resection 2 

Curetting — radiation — curetting i 

Curettm — toxins 4 

Curetting — radiation — toxins — curetting i 

Excision 4 

Resect on 7 

Biopsy — \ ray 2 

Biopsy — toxins 3 

Biopsy — radium ^ 

8j 

Amputation Amputation as a primary 
operation was performed 13 times and 10 of 
these operations were done for tumor about 
the knee joint The 3 remaining were one 
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each of the lower end of the radius lower end 
of the ulna and a phalanx All these cases are 
li\mg without disease 5 or more >ears later 
Pathologically they \aned considerably 
man> were very fibrous but the greater num 
ber were tjpical giant cell tumors The ap 
pearance in i case was somewhat suggests e 
of osteogenic sarcoma (Case 119 — radius) 
Amputation was also performed 13 times 
as a secondary operation as other treatment 
had failed to cure the condition of these 2 
are dead of metastases (Nos 68 and 349) 
In both of these cases the specimens from Ae 
first and second operation w ere a\ ailable for 
comparison The> show ed an entirely differ 
ent type of tumor There is some question as 
to the actual cause of death m Case 68 but I 
saw this patient in consultation and she had 
positive clinical evidence of lung metastases 


distinct activity in some sections I believe 
that the giant cells are both of the tumor and 
of the foreign body variety and that the tumor 
was an osteogenic sarcoma 
To sum up resection of a giant cell tumor 
in the long bones when practical is followed 
b> 100 per cent cures that is the prognosis is 
as good as in amputation and the results in 
excision that is complete removal of the 
growth were equallj satisfactory since the 
patient d>ing of meta tases had no local 
recurrence 

TABLE VI — RESULTS OF EXCIblOV AND 
RESECTION — THIRTEEN CASES 
D d 

Cuts Ujtsses U II 

E c n 4 3 

Resect 0 7 7 

Resect 0 s ew d y p rat 


TABLE V — RESULTS OF AMPUTATION — ^TWENTY 
SIX CASES 


Amp t t p m y Amp t t s tb 

c 3 I 4tm t { ted 

U d o De d 

Well IS W II 


3 


In reviewing the cases it would seem that 
m giant cell tumors amputation when done 
as a primary operation resulted m a cure m 
100 per cent of the cases and that unless the 
character of the growth had changed from 
giant cell tumor to an osteogenic sarcoma 
econdaiy amputation should also result m a 
cure 

Resection and excision Resection or ex 
cision was performed 13 times (excision 4 — 
resection 7) — 11 times as a primary treatment 
and in 2 other instances as curetting bad 
failed to cure the disease Resection was per 
formed for tumor of the femur tibia radius 
and ulna i case each and lower jaw 2 cases 
All of these patients are well 5 or more >ears 
after operation Excision was performed 4 
times followed m one instance by death with 
lung metastases There was no local recur 
rence The cases were situated i each in the 
femur fibula vertebra and scapula The 
death occurred in the case of giant cell tumor 
of the scapula Th diagnosis was questioned 
in this case bj certain members of the Com 
mittee (scapula — 63) as the tumor showed 


Curetlins Forty six cases were curetted as 
a primary treatment There was i post 
operative death from haemorrhage How 
thorough an operation was performed m each 
case and whether the curetting was followed 
b> cauterization of the cavity or not is jm 
possible to state from the data available In 
17 cases a cure was effected by this method of 
treatment alone (37 per cent) Twelve other 
cases in which the curetting was followed b) 
radiation treatment or by the administration 
of Coleys toxins remained well These cases 
might perhaps have been cured by curettm 
alone Including them there are therefore 
29 cures in 46 patients or 63 per cent Taking 
the group as a whole 4 patients died of roe 
tastases and one of postoperativ e hiemorrhape 
In i6 cases in which the primary curettino 
or curetting followed by radiation or toxin 
treatment did not cure the tumor ii even 
tually came to amputation and 2 to resection 
while many had a secondary curetting 
The most striking cases in this group are 
the giant cell tumors of the upper end of the 
humerus previously mentioned which appar 
ently ongmate in the epiphysis of the greater 
tuberosity These were all cured by » 
servativ e operation Two notable examples 0 
thei>e are Cases 86 and 5 Certain stroilar 
cases have been included in Pheroisters 
group of chondrosarcoma 
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The following table gi\ es the results of the 
cases treated by curetting 


TABLE \II — ^RESULTS OF CURETTING — 
FORTY bIX CASES 

D d P t 


Curetting 

Curettm — amputation 
Curetting — radiation — amputa 
tion 

Curetting — toxins — amputation 
Curettin'^ — radiation 
Curetting — (multiple) radiation 
Curetting — radiation — 

Coley s toxins 
Curetting — re ection 
Curetting — Coley s to ms 
Curetting — (mulbple) to ins — 
rad ation 


Radiation Specimens were available for 
review m only 8 cases which were radiated as 
a primary treatment one of these cases had 
an amputation performed later (tibia No 
3 o) and i in which the treatment was 
apparently successful died of local recurrence 
and lung mctastases 6 years later Radiation 
treatment therefore in this group of 8 cases 
resulted m a cure m 6 instances (or 75 per 
cent) How often there is an error m dia^ 
nosis or a change m the character of the 
tumor It IS impossible to state as m most 
cases treated bv radiation the diagnosis is of 
necessity clinical only I know of 3 other 
cases not in this senes in which 5 or more 
years after presumably successful radiation 
treatment the growth showed renewed acliv 
ity and presented evidence of metastases In 
none of these was the clinical diagnosis con 
firmed by the microscope Tw o of these cases 
are registered (No 566 and No 917) The 
third has not been as yet 
In 13 other cases radiation was einplo>ed 
in conjunction with curetting Three of these 
cases later came to amputation of which one 
IS dead of lung recurrence (tibia No 349) 
In this case as well as in Case 295 in which 
death also resulted from lung metastases a 
comparison of the speamen removed at the 
first operation showed an entirely different 
tjpe of tumor from that remo\ed at the 
second In the few instances where \ ray 
plates were available after the radiation 


treatment different pictures were presented 
In certain cases the cavity remained but the 
appearance was different from that of an 
untreated giant cell tumor the trabecul'e 
were not in evidence and the defect m the 
radiogram had a mottled appearance as if 
there were many small areas of incomplete 
ossification In other cases the tumor ap 
peared to have shrunk but had the general 
appearance of a giant cell tumor In still 
others the cortex appeared to be thicker and 
the defect although present smaller 

To sum up of 8 cases receiving radiation as 
a pnmary treatment i died of lung metastases 
and I had an amputation performed later Of 
the entire group including the cases in which 
radiation was given m conjunction with some 
other form of treatment 21 cases 4 sub 
sequently had an amputation and 2 died of 
metastases while 15 were cured (73 per cent) 

TABLE vni — RESULTS OF RADIATION — 
TWENTY ONE CASES 

\ ray 

\ ray — aiuputatiOD 
Curetting — \ ra> 

Curetting — X ra> — radium — amputation 
Radium 

Curetting— (niultiple radium— toxins) 

Curetting — radiu a 

d d m t u 

Coleys toxins Fourteen cases received 
Coley s toxins In 3 instances it vv as the only 
tteitment while in ti caseb it was given in 
conjunction with curetting and 3 of these 
eventually had the hmb amputated In i 
case the toxin treatment was supplemented 
by curetting but the patient died with clinical 
evidence of metastases (vertebra No 472) 
The specimen m this case is very unsatisfac 
toiy but suggests giant cell tumor and not 
osteogenic sarcoma In i other case Coley s 
serum was given as a prophj lactic following 
amputation 

To sum up 14 cases received the toxin 
treatment In 3 cases it w as the only treat 
ment employed and these patients w ere hv ing 
5 years later In ii others it was used m con 
junction with a surgical operation One of 
these died of metastases while 3 required 
subsequent amputation Of the remaining 7 
cured bj curetting and toxin treatment it is 


3 

5 

4 
9 
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unfair to state -which method accomplished 
the result Excluding these 7 patients we 
ha\ e 7 patients treated by the toxin of -which 
3 V. ere cured i died of metastases and 3 re 
quired amputation later (42 per cent cures) 

TABLE IX — RESULTS OF COLEY S TOXINS ~ 
FIFTEEN CASES 

T iin onl 3 

T n -c r It g S 

T s — rad att n— c ett 3 

T tin — cu lU g— ampul in 3 

T (afle mputat n) 1 

JS 


DEATHS FROM DISEASE 
Si pat ot d d p e urn bljr of m la^ta s a m ul fy 
of 5 pe c nt 


ABSTRACTS OF CASES 
No 6j Male aged 63 jears A tumor 
of the scapula was excised m 1920 PatieaC died m 
Julv 1921 with elm cal evidence of metastases in 
the lungs 

A review of this specimen shows a cellular 
tumor containing manv foreign ^dy giant 
cells but there are however many cells m 
mitoses and muUinucleated tumor giant cells 
as well as tumor blood vessels The opinion 
of the Committee varied certain of the 
members considering the grov.th an osteo 
genic sarcoma The sections illustrate the 
fact that diagnosis of giant cell tumor should 
not be based on the presence of foreign body 
giant cells alone 

Jieg sJ yN 68 (Case No of Gesch ckter and 
C peland) Rad us Female agedOoyears Tumor 
was curette Hour times between Jul\ ij2o audjulv 
1922 Patient also received radum and X lay 
t eatment Amputation was peiforined in Septem 
bet 1923 Patient ded December 1933 attet a 
brief illness with dm cal evidence of lung metas 
tases No X ra\ exam nation of chest was made 
No autopsy was obtained (see Figs 7 and &) 

There is some doubt as to the actual cause 
of death in this case The patient nas an 
elderU woman and the question arose 
whether death was caused by metastases or 
bj pneumonia and cardiac decompensation 
I saw this patient how e\ er and believe that 
she had pulmonary metastases Sections 
from the specimen removed at the tirst curet 
ting are unquestionably giant cell tumor 


S«:tions made at the time of amputation 25^ 
years later showed the specimen to be very 
fibrous and composed of spindle cells without 
foreign body giant cells in other words a 
tumor of an entirely different character 
Ceschickter and Copeland considered that 
this represents a healing reaction It suggests 
however the specimens from Cases 349 and 
295 and I behev e is a malignant tumor 


RegslryNo 295 (Illustration Rolodnys article 
Figs 96 and 97 ) Upper end of femur Male aged 
24 years Onset was in June 1922 Biopsy exam 
inatsoD made and X rav treatment began April 
1023 Microscopic examination of the specimen 
showe 1 tvpical giant cell tumor Remarkable im 
provement followed high voltage X ray treatment 
and patient vas cons deied cured He worked as a 
day laborer until June 1929 when the deformity at 
the hip joint increased and t vo nodules appeared m 
the sk n of the leg One of these was excised and 
proved to be highly malignant sarcoma The nodule 
recurred but disappeared under ra 1 ation treatment 
The tumor in the b p increased m s tt and in 
November there was evidence of lung metastases 
The patient died in February 1930 Autopsj 
showed highly mahgnant osteogenic sarcoma of the 
upper end of the femur with lung metastases (see 
f gs I s 3 4 5 and 6) 


There is no question that the tumor from 
■which the first specimen w as removed m 1923 
was a giant cell tumor and that there was 
marked improvement following radiation 
treatment Th^ tumor found at autop > was 
a typical osteogenic sarcoma 


Reg slry No 349 Case reported by Drs Sto e 
and b-wing (Case 7 of Geschicktcr and Copdand' 
Male aged 15 years A tumor at the upper end of 
the tib a was curetted in June 1919 In July 2915 
radium treatment was given In June 1920 a m a 
th gh amputation was done In February 1921 
pati nt died with clinical and X ray evidence w 
pulmunMy metastases Sections of tumor temovea 
in 1919 showed typical giant cell tumor thos J/om 
the growth in 1920 t>p cal osteogenic sarcoma 
RegitryNo 47 Female aged 17 year ^uwor 
of vertebra result of trauma in 1920 Curetting 
was done anl Coleys tox ns were given m 19 2 
Death resulted from metastases to other bones 
Date IS not given 


The ections available for review in this 
case are poor but suggest giant cell tumor 
There is no \ rav picture 


Reg e s No $18 Female age not stated X 
rav plates are available The tumor was locate 
the upper end of the tibia and had appeare 
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shortly after trauma The tumor was curetted or 
partiallj excised in 1924 The patient was dead in 
1928 presumably of metastases 

The specimen removed at the operation 
show ed a typical giant cell tumor The diagno 
SIS was not questioned by members of the 


In analyzing these cases it is seen that there 
IS no instance in which a proved giant cell 
tumor formed metastases Cases 295 349 
and 68 show that the giant cell tumor may 
change its character and become osteogenic 
sarcoma which metastasizes m the usual 
manner and causes death Whether a giant 
cell tumor may be malignant or whether it 
may change its character and cause death is 
a purely academic question as far as the 
treatment and the patient is concerned A 
giant cell tumor is known to become an osteo 
genic sarcoma in about 3 7 per cent of the 
cases It IS said that repeated trauma m the 
way of multiple operations may induce this 
change from benign to a malignant tumor 
but after the biopsy Case 295 was treated by 
radiation and certainly was not irritated for 
6 years If we consider the embryonic fibre 
blast which can differentiate into fibrous 
tissue bone cartilage muscle etc as being 
the important cell in all these mesoblastic 
tumors It IS not difiicult to conceive of marked 
changes taking place m the character of the 
growth I beliexe that Case 63 was an osteo 
genic sarcoma containing foreign body giant 
cellb as well as tumor giant cells The data on 
Ca'ies 472 and 518 is incomplete but the 
sections show giant cell tumor and do not 
suggest osteogenic sarcoma and both patients 
presumably died of metastases The cases 
cannot be classified as metastasizing giant 
cell tumors for changes similar to those m 295 
349 and 68 may ha\e taken place 

The term cure is used to denote the fact 
that the patient is living 5 or more >ears after 
treatment but whether the disease is eradi 
cated or in a quiescent stage it is impossible 
to state from the data available The fact 
that in Case 295, a growth apparently cured 
showed renewed actunty and caused death 
6 years after treatment should make us 
cautious m employing the term cure 


From an analjsis of this group of cases it 
IS seen that the chances of cure are not as 
great as one is lead to believe from many of 
the articles published when conservative 
treatment is employed On the other hand 
death from the disease does not occur in more 
than at most 7 5 per cent of the cases and it 
IS a question therefore if amputation is 
justifiable I believe that resection should be 
practiced when possible as the results are as 
good as those followung amputation and 
better than when following any other method 
of treatment Resection is practicable in onij 
certain of the long bones the radius ulna fib 
ula ribs lower jaw and humerus and if neces 
sary the deformity can be partlj overcome 
b> bone graft In the other bones the choice 
of treatment lies between amputation on the 
one hand and radiation or curetting and 
cauterization on the other The relatively low 
percentage of cases m which the growth 
changes its character and causes death would 
seem to make the more conservative treat 
ment advisable but the fact that the patient 
may require multiple operations and pos 
sibly die of the disease must be borne in 
mind It lb impossible to determine from this 
small group of cases if radiation treatment or 
curetting is to be advised m tumors of a given 
bone 

CONCLUSIO'JS 

1 Amputation cures 100 per cent of the 
cases of giant cell tumor 

2 Resection or complete excision can be 
expected to cure 100 per cent of the cases 
The only patient dying of the disease treated 
in this manner had no local recurrence which 
IS all that can be expected of the operation 
and there is also some doubt as to the correct 
diagnosis in this case 

3 Curetting cures 63 per cent of the cases 
Combined with other treatment as radiation 
72 per cent 

4 Radiation treatment alone cures 75 per 
cent of the cases 

5 Treatment by Coley s toxins cured 42 
per cent of the cases (data based on 7 caces) 

6 Of the cases of accepted benign giant 
cell tumor treated conservative!) 7 5 per cent 
died presumabi) of metastases 
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7 In 3 cases \n \vhKh it vjas possible to 
compare microscopic sections of the tumor 
first treated nith that causing death the 
character of the growth had changed from 
benign to mahgnant 

8 There is no pro\ed instance m the cases 
of pant cell tumor in the Registry of Bone 
Sarcoma registered before 1925 of a tumor 
of this type causing death from metastases 
There is definite evidence however that a 
benign giant cell tumor may change its char 
acter and become an osteogemc sarcoma 
causing death Uncontestable data is difficult 
to obtain but this change is known to have 
occurred in 3 cases m this senes 3 7 per cent 


1 ca&cot which wjas proved by autopsi and 
it may have taken place in 2 other cases 6 
per cent 

9 The typt of giant cell tumor as deter 
mined b> the microscope apparenth has httle 
relation to the prognosis 
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PERSISTENT BRONCHIAL FISTULA 

ExPERiiiENTAL Production and Method of Treatment^ 

W E ADAMS M D akd H M LIVINGSTONE M D Chicago 
F mthDp ta tt Surg fjr U i ty f 8 


B ronchial fistui® foiio^\ing surgical 

procedures or diseased conditions of 
the lung close spontaneously in a \ery 
high percentage of cases However when a 
bronchus of a considerable diameter is severed 
during partial pneumectomy a persistent 
bronchial fistula is apt to result Graham 
reported 45 cases of cauterj pneumectomy 
31 or 69 per cent of which became symptom 
free with 10 or 33 per cent having persistent 
bronchial fistula? 

ETIOLOGY OF FERSISTENT BRONCHIAL 
FISTULA 

Several factors have received attention m 
considering the etiolog> of this condition 
(a) The lumen of a persistent fistula is usually 
lined by either a stratified epithelium squa 
mous to columnar in type or by chronic un 
healthy granulation tissue In\ estigation of 
the reparative processes of bronchi of dogs 
follow mg an injury (i) revealed the bronchial 
epithelium regenerating \ery rapidly The 
rate of regeneration w as such that before the 
defect left by the necrosing action of the in 
junous agent could be filled in with granula 
tions the enlarged air passage had become 
relined with new epithelium Similar observa 
tions were made by Wmternitz dunng in 
fluenzal studies on rabbits Thus simple de 
struction of the epithelial lining of a fistula 
would be followed by rapid regeneration 
rather than closure of the sinus (b) Exam 
mation of the wall of a persistent fistula re 
veals a firm rigid non collapsible structure 
consisting of dense fibrous tissue The lumen 
thus being kept open is thought to be an im 
portant factor m preventing a closure (c) A 
very high percentage of bronchial fistulx 
exhibit a continuous or intermittent discharge 
The source of this may be at the inner end of 
the fistulous tract or at anj point along its 
tortuous course which may be inadequately 
drained Undoubtedly this continuous rem 


fection plays a major r6le m preventing a 
closure of the pathological sinus 

EXPERIMENTAL PRODUCTION 

The expenmental production of persistent 
bronchial fistulas in dogs was carried out by 
Pool and Garlock They reported great 
technical difficulties accompanjing the pro 
cedure with tendency of the fistulas to close 
spontaneousl> Their method entailed the 
use of a two stage operation at the first of 
which a segment of rib with intercostal muscle 
and periosteum was removed and the under 
lying lung sutured to the parietal pleura over 
an area i 25 inches m diameter At a second 
operation weeks later the lung was entered 
bv blunt dissection and on reaching a fair 
sized bronchus we sutured the bronchus to 
the skin edges The fistula thus formed 
was kept patent with difficulty by frequent 
applications of phenol 

The experiments that follow deal with the 
production of bronchial fistul® the persistent 
bronchial fistulas and a method of closure of 
persistent fistulie 

Medium sized dogs were used (ii to 13 
kilogram) in the experiments and the opera 
tions were carried out under ether anesthesia 
with a small pre operative dose of morphine 
and atropine A two stage operation was per 
formed as follows At the first operation 
about 75 per cent of the middle lobe of the 
right lung was delivered outside the chest 
wall and secured to the intercostal mu'^cles b> 
a row of silk sutures The soft parts were 
then closed in la>ers outside the lobe of the 
lung At a second operation 2 weeks later 
the portion of the lung lobe outside the chest 
wail was amputated with the actual cautery 
Into the mam bronchus of the lobe thus 
exposed a rubber tube about o 6 centimeter 
in diameter was introduced for a distance of 
'> o or 3 o centimeters The skin edges were 
closed about the tube which was secured in 
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place by means of a safety pm and bodj cast 
The wound was dressed daily and the body 
cast was removed in 2 or 3 tveeks following 
the second operation The experiments were 
concluded by electrocution (ii) to avoid 
agonal phenomena The specimens obtained 
were examined both grossly and micro 
scopically 

Protocol I September 20 1929 Dog No 394B 
weighing 9S kilograms was given morphine 0015 
gram and atropine o 0004 gram before operation 
The right chest was prepared for operation by shav 
ng and by appbcation of tincture of iodine Under 
intratracheal ether anesthesia an incision about 2 
inches in length was made over the posterior half of 
the right sixth nb This was carried down to the 
nb of which 2 inches were resected subpenostcally 
A longitudinal incision was now made m tl e rib 
bed 1 s inches in length (Iig i) and 75 per cent of 
the right middle lobe of the lung was delivered out 
side of the chest wall under positive pressure ether 
nxsthesia {15) The lobe was secured m this 

P osition by a single row ol continuous silk suture 
Tg si The muscle subcutaneous tissues and 
skin were then dosed in lasers outside the lung lobe 
catgut being used for the musde and fascia a d 
inter upted 1 aen for the skin A dress ng w s 
applied and as secured with collodion The 
postoperati e condition was good 
September 21 199 The dog was quiet and would 
not eat Appeared ill 

September 22 929 Appeared ill Did not eat 
but walked about in cage 
September 3 19 9 Bettertod > Woundclean 
September $ 19^9 Dog up and walked about 
Vte well Wound clean 
September 27 929 Appeared entirelv well 
September 30 1929 Uound healed 
October 4 1929 Morphine oois gram and 
atropine 0 00 4 g am were given before op rat on 
Under intrat acheal ether anesthesia an inasion 
about I 5 inches m length \ as made in the region of 
the scar of the first operation This was carried 
through the skin subcutaneous tissue and musde 
The right middle lung lobe ^ as located and separated 
from the sur oundmg tissues by blunt dissection 
down to the row of silk sutures It was then ampu 
tated with the actual cautery at a po nt just distal 
to the silk sutures (F g 3) Hxmostag s was eas ly 
obta ned with the cautery Into the main bronchus 
of the lung lobe thus eiiposed a rubber lube o 6 
cent meter in diameter was introduced for a d s 
tance of 2 o to 3 o centimeters The skin was then 
dosed over the stump and round the tube by m 
tempted hnen sutures (Fig 4) The tube was 
secured by a safety pm and after dress ng the 
wound a body cast s as apphed Postoperatve 
condition good 

October $ 1929 The dog appeared ill and did 
tot eat 


October7 1929 Holecutmcasto\erwoundand 
tube found in proper place Wound cleaned with 
iodine and alcohol Cast reinforced 
Octoberp 1020 Wound infected Tubcmplace 
October 10 1929 Cast changed Wound still 
infected Cleaned with iodine and alcohol 
October 12 1929 Same Dressings changed 
October 14 to 18 1020 Wound infected but 
healing Dog otherwise appeared well 
October 19 1929 Cast taken off and the tube 
temo ed Bronchial fistula present and much in 
fected 

October 20 to December 20 1929 Fistula oh 
served daily It remained patent did not decrease 
m si e and discharged a small amount of purulent 
Qia terial 

December 20 1929 to February i 1930 F stula 
observed daily Continued to be patent and of 
original size Was discharging purulent material at 
all times 

February 1 to August 31 1930 Fist ila observed 
daily During this period it remained of quite um 
form size (x o by e 73 centimeter) and lischarged a 
small amount of purulent material (see Fig 5) 
August 31 1930 Satnneed by electrocution 


results 

Tbe results of 1 1 expenments as described 
above are as follows 

Two dogs died on the second day following 
the second operation one due to hxmorrha e 
from clawing the wound through an openm<' 
eaten m the cast the other presented no 
demonstrable cause of death 

THE PPRSISTENT FISTUIA 

Three of the 9 remaining dogs were sacn 
ficed at the end of 6 n and 1 1 months respec 
lively One of the animals retained a persistent 
bronchial fistula of i o by o 75 centimeter 
throughout the entire experiment of n 
months duration The fistula of the other 
dog sacrificed at n months ceased to dis 
charge on two occasions and began to close 
spontaneously which necessitated reinfection 
by introduction of a dry pack into the fistula 
It ceased to discharge completely and closed 
spontaneously just before sacrificing The 0 
month Specimen also ceased to drain and he 
gan to close spontaneously on three occasions 
at which time a dry gauze pack was mtro 
duced mto the fistula followed b> reinfection 
and discharge of pus At the time of sacrifice 
the fistula w as its original size and discharging 
pus 
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Fig I Ijrststageoperationforexperimentalproductjon 
of bronchial fi tula 1 Longitudinal incision in nb bed 
B intercostal muscles nd parietal pleura C ends of nb 
following 8 il periosteal resection 



Gross paifiology At autopsy the external 
opening of the persistent fistula was o\al m 
shape and measured i o bj o 75 centimeter 



I R ^ Second siirc operation for CTp nmental prt 
luction of I ronchial fslula \ote I stump of an^iuUitel 
lung lol / line of suture just pro imal to where am 
j utitc 1 t int rcost I m 1 clcs an I f b ous adhcsi n D 
r t her tul e in mam bronchus of lobe 


The adjacent lung lobes were adherent to the 
lobe containing the fistula and chest \saU dt 
the site of operation bj quite dense fibrous 
adhesions On dividing the fistulous tract it 
was found to be fairly uniform m diameter 
throughout its course Howes er a small 
recess was located betw een the lung lobe and 



I» 4 Second stage operation for experimental pre 
duction of bronch al fstula Showng I s in closed 
around tube S which is located in mam bronchus of lun 
lobe 
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F g 5 D Is 94B P ttbohIfitU 
f Q 5 mo th d to with n t d nc> t i»nt 
do at y t m Upp right d se p w 
Th fi t 1 me d o 75 bj o cent m t 

skin surface and extended around the entire 
circumference of the fistula in which purulent 
material was found (see Fig 6) 

Vicroscofic foffiology The fistulous tract 
was lined b> a stratified epithelium which 
\aried from squamous to columnar in type 
There was no sharp line of demarcation be 
tween the two types the squamous extended 
three fourths of the distance inward toward 
the lung in some parts and the columnar 
extended three fourths of the distance out 
ward toward the skin surface in others The 
lining epithelium laj on a fibrous tissue base 
(Figs 7 8 and 9) 

CLOSURE OF THE FISTULA 
The treatment of persistent bronchial 
fistula dates back to Hippocrates who is 
quoted as having given up in despair and 
ad\ ised letting nature take its course 

Graham (6) found in his experience that it 
was better to wait for a period of months or 
years before attempting to close the fistula 
The many procedures reported for the cure of 
persistent bronchial fistula suggest its stub 
born resistance to any form of therapy Such 
procedures as mobilization of the lung (5 
10 13) cauterization of the lining of the 
fistula pedicle muscle graft (13 16) fat and 
fascial transplant (9) and suture of the 
fistula (5 9 ij) have been reported to have 
produced satisfactory closure of persistent 
bronchial fistula m mdivndual rases 
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From studies on the healing of bronchi 
Bettman concluded that the healing wasdue 
to penbronchial tissue It was also noted 
that both Lihenthal and Joannides in dom*' 
experimental lobectomies left a liberal amount 
of parenchymal tissue in order to obtain a 
successful closure of the stump Robin on 
and Sauerbruch (quoted by Bettman) were 
unable to perform pneumectomies on dOoS 
due to lack of healing of the bronchial tissue 
In some experiments on bronchial injury and 
repair (i) in which the entire bronchial wall 
was destroyed it was found that there was 
only regeneration of the lining epithelium 
and this occurred rapidly 

Recent further studies ha\ e been made on 
the repair of bronchi following injury (2 j) 
in which \ anous percentage strengUis of sih er 
nitrate were used Complete stenosi of a 
brondius i o centimeter m diameter followed 
the application of 35 to 50 per cent quite 
routinely in from 2 to 3 weeks On the ba 1 
of these experiments it seemed rea enable to 
believe that a persistent bronchial fistula 
might be stenosed m a similar manner 

Accordingly 6 of the above produced 
persistent fistulTs after hav ing progressed for 
5 months received a single application of 
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F)R 7 Do}, Iso 369C Microscopic ajpcirapcc of 
fistula seen in I icure 6 Note recess A bet\ een osleum 
and lung tissue (X4) 


Silver nitrate solution introduced to a depth 
of I 5 centimeters into the fistulous tract In 
3 dogs 35 per cent was used and in the remain 
mg 3 a so per cent solution was applied A 
constant discharge from the fistula was 
present m each case at the time of application 
of the silver nitrate Prompt closure of the 
fistula took place in all cases m from 8 to 14 
days It being slightly more rapid following 
the 50 than the 35 per cent The animals were 
sacrificed 3 to 5 weeks following closure of 
the fistula 

Gross pathology At autopsy the distal por 
tion of the fistula ended blindly beneath the 
skm This closure appeared to be brought 
about by dense fibrous tissue (Tig 10) 

Microscopic pathology The blind end of the 
fistula was lined by stratified columnar 
epithelium and showed some evidence of 
polvp formation The region between the 
blind end of the fistula and the skin surface 
was composed of fibrous and adipose tissue 
(see Tigs 11 i 13) 

DEDUCTIONS 

Persistent bronchial fistulce which are acting 
as a safety valve for some obscure suppurative 
process obviously should not be closed On 
the other hand large empyema cavities or 
cavities remaining following partial pneu 
mectomy into which several bronchial fistul-e 
open are very difficult to heal without first 
closing the bronchial openings 



Fjr 8 Dog No ^6^0 power at B of Figure 7 

showm;, stratified squamous epithelium lying on a J brous 
tissue ^se (Xi75i 


The pathological specimen of the persi'^tent 
fistul® described strongly suggests incomplete 
drainage with contmuou't discharge of puru 
lent material to be very important factors m 
the etiology of their persistency This is sub 
^tantiatcd alike by those fistul® which tended 
to close spontaneously with the cessation of 
their discharge and bv other fistul<o which 
persisted indefinitely always presenting a 
discharge of purulent material Another 
factor of etiological importance was brought 
out bv the following observation with the 
cessation of discharge from the bronchial 
fistula and the clearing of its infection U was 
impossible to cause a reinfection bv repeated 
injections of pathogenic organisms into or 
around the fistulous tract However with 
the introduction of a foreign body such as a 
piece of gauze into the passageway reinfection 



Ftt 9 Dog No 369C High power at. B of Figure 7 
wall of persistent fistula showing stratifed columnar 
epithelium lying on a fibrous tissue base (Xi7S) 
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\mme(liatel> follow ed and w as associated with 
discharge of pus This demonstrates \er> 
clearK how dtlaved healing of a pathological 
sinus may be due to a foreign body lying m 
ome obscure portion keeping the sinus 
infected 

In some recent studies on the treatment of 
pulmonary suppuration repeated applications 
of a siher nitrate solution to the bronchus of 
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a lobe containing a suppurative process failed 
to produce complete stenosis in the presence 
of a constant discharge of pus Here was a 
condition comparable to a persistent fistula 
acting as a safety \aKe eg a source of m 
fection with only one exit for drainage The 
failure of stenosis of this one exit may well 
be defined as a physiological process on the 
part of the animal to maintain an outlet for 
the purulent discharge Contrasted to thi 
was the prompt closure of persistent fistulx 
from which pus was exuding This closure of 
persistent fistulx: was very similar to the 
stenosis of a normal lung lobe bronchus which 
routinely followed an application of a silver 
nitrate solution (5) 

Very large bronchial fistulai occur occa 
sionally the proximal end of which may be 
seen through the bronchoscope The possi 
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biliU of cto«mg these fistula; ^^a the bron 
choicopic route sug^^ests itself when it is 
seen hov. readih complete stenosi'j of one of 
a dog s pnmarv bronchi occurs following a 
single application of the cautenzin*, at^enl 

SUMM\R\ 

1 Procedures for the e’cpenmcntal pro 
duction of persistent bronchial fistulx are 
descnbed 

2 A method of closure of persistent bron 
chial fistulx Is. presented 

j Closure of a persistent bronchial fistulx 
and stenosis of a normal bronchus of a lung 
lobe are compared 

4 Closure of the bronchus of the lung lobe 
containing a suppuratnc process and a 
bronchial fistula acting as a safets \aUe are 
compared 

^ Closure of a persistent fistula and of a 
bronchus of a lung lobe containing a sup- 
purate c process are contrasted 
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and assistance in this experunental work 
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THE ASCHHEIM-ZONDEK PREGNANC\ REACTION 


Ffport B \sed on Two Thousand Controlled Asoiiieiu Zondel Pregnancy Tests 
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S INCE the innovation of the Aschheim Zondek 
reaction over 2 jears ago I have made sev 
eral short reports concerning experiences in 
our clinic with it At the present time (Januarj 
1931) v\e have made more than 2 000 controlled 
Aschheim Zondek tests and without anj knowl 
edge of the clinical picture hav e secured a 98 to 99 
per cent correct diagnosis in each instance 
It IS of course true that as in all other bio 
logical reactions the results obtained depend 
largely on the experience and technique of the jn 
dividual investigator Though the technique of 
making the test itself is quite simple there are 
nevertheless many details that must be mastered 
I believe It goes without saying therefore that an 
inv estigator who has not the necessary experience 
cannot obtain the best results I have become 
thoroughlj convinced from our experience that it 
IS fairl} easy to make mistakes in identifying re 
action I and diilerentiating it from reactions II 
and III ‘ this is true especially if the investigator 
is not £uU> acquainted with the morphology and 
biolog> of infantile rodent ovaries I am also con 
vinced that sometimes the many so called mac 
curacies are due not to the reaction itself but to 
the individual investigator The clinician there 
fore should beat in mind that the value of the re 
port on the Aschheim Zondek reaction depends 
to a great extent as it does in the Wassermann 
reaction on the abiht> of the investigator who 
makes the test 

MORTALITY OF THE TEST ANIMALS 

The mortality m the test animals is fairly large 
in my expenence it was as high as 20 per cent and 
other authors have reported similar percentages 
This high mortality is due m part to the toxicity of 
the urine and in part to the lack of resistance of 
the test animals Recently Zondek has published 
a description of an ether detoxicating method (the 
unne is shaken thorou<»hly with two to four times 
Its quantity of ether) which has reduced the mor 
tality percentage m the test ammals For the past 
4 months I have been using this detoxicating 
method m all urine hormonal tests in our clinic 


d 
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Unfortunately it is not possible thoroughly to 
detoxicate all urine by this method This has been 
found to be especially true of the urine of pregnant 
animals as has been demonstrated by Dr Born 
stein and myself 

At the end of the 100 hours all the test ammals 
may still be alive but some of them may be in a 
somewhat weakened condition It is thus evident 
that the mechanism of the hypophyseal hormone 
reaction will be somewhat disturbed m animals 
that are weakened physiologically If m these 
mice autopsy reveals positive reactions (blood 
points and corpora lutea) then the results are quite 
reliable on the other hand if autopsy yields nega 
tivc or positive results for reaction I the results 
must be cautiously interpreted To be reliable the 
test should be based upon the results found in 5 
undamaged healthy test animals 

SELECTION AND NUMBER OF TEST ANIMALS 

The Aschheim Zondek reaction is a biological 
one m that the test object ts the ovary of the 
infantile mouse Thus thetestobjectissubjected 
to all the variations of life If we use in each re 
action 5 infantile mice or m other words 10 in 
fantile ovanes it gives us 10 biological test ob 
yecU to work with In this way it is possible to 
reduce the source of error to a minimum of i to 
2 per cent 

The claims for accuracy m the Aschheim Zon 
dek reaction cannot be fulfilled in an ideal w ay if 
instead of s mice only 3 or even 4 are used Such 
technique can in no way be approv ed of for unless 
properly done the reaction may be brought into 
ill repute Test animals may possibly be spared 
not at the beginning but at the end of the test but 
only in selected cases namely when the reaction 
IS positive If but I blood point or but i corpus 
luteum makes its appearance the test is indicatn e 
of pregnancy This finding at autopsy in even 1 
animal makes the diagnosis indisputably clear 
For the past year I have not killed all 5 animals 
at one time but have examined but one animal at 
a time If the results m the first are clearly posi 
tive then it is not necessary to sacrifice the 4 other 
ammals It goes without saying that if the re 
action IS negative or m doubt each animal must be 
examined 
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IIYD^TIDIFORU MOLE AND THE PREGNANCY 
REACTION 

Every gynecologist knows how often it is diffi 
cult to diagnose hydatidiform mole often the 
clinical picture distinctly points to hydatidiform 
mole and \ et absolutely definite proof is lacking 
It IS important to know therefore that m the 
course of the last year a noteworthy addition has 
been made to our knowledge of the symptoma 
tology of hydatidiform mole For quite some time 
in addition to the known clinical symptoms there 
has been noted an extraordinarily characteristic 
biological symptom namely the abnormal high 
concentration of the anterior hypophyseal hot 
mone in the urine and blood From the investiga 
tions of Aschheim Zondek Robert Myer Roess 
ler Fels Philipp and myself we know that the 
urine of a patient with a hydatidiform mole con 
tains very large quantities of anterior hypophyseal 
hormone and that a very minute amount of unne 
will give a positive Aschheim Zondek pregnancy 
reaction we are therefore m a position to estab 
lish a definite diagnosis of hydatidiform mole m 
doubtful cases by a quantitative urine analysis I 
have cited two such cases m the first patient the 
reaction was positive with 1 7520 cubic centimeter 
of urine and in the second with 1/260 cubic 
centimeter At the present time I am following 
another case of hydatidiform mole in our dime 
m which It has been possible to corroborate the 
suspected clinical diagnosis by the huge hormonal 
content of the urine It is also noteworthy that in 
this case the liquor amnii also gave positive re 
actions II and III We have made it a rule cart 
fully to follow and treat all patients with hyda 
tidiform mole until the hypophyseal hormonal 
reaction I becomes negative 

CHORIO EPITHEIIOMA AND THE PREGNANCY 
REACTION 

In the contributions of Aschheim Zondek 
Roessler Pels Hirsch Hoffmann Robert Myer 
and my self details are given concerning the re 
suits produced by a chorio epithelioma m the 
Aschheim Zondek reaction We know that m the 
majority of the cases the blood and urine of a 
patient with chono epithelioma gives a positive 
pregnancy reaction In many cases as in the 
hydatidiform mole the hormonal content of the 
hypophyseal hormone is abnormally high In a 
case of chono epithelioma of the kidneys Robert 
Mjer demonstrated 70 mouse units of hormone 
per cubic centimeter of urine likewase in a case 
of testicular chono epithelioma Fels showed the 
presence of 33 mouse units per cubic centimeter of 


urine I also reported a case of primary chono 
epithelioma of the uterus which gave m a quanti 
tative urine analysis 100 mouse units per cubic 
centimeter of unne The case just referred to 
deser\es special notice m that it illustrates that 
on suspicion of chono epithelioma an exact diag 
nosis can be obtained by a hormonal analysis of 
the unne Thus in the future in all cases that 
clinically are suspicious of chono epithelioma 
an exact hormonal quantitative analysis should 
be made in this way doubtful clinical diagnoses 
can be checked up as early as possible In the fol 
low up management of these cases the anterior 
pituitary reaction after a few weeks or months is 
negative just as it is m hj datidiform mole In 
cases that take a malignant course the reaction 
remains positive and such cases of course must be 
given proper treatment In any case the patient 
must ^ kept under observation until the reaction 
is definitely negative It is of value to examine 
the urine at regular intervals so that if there is 
any possible recurrence it may be recognized as 
early as possible 

AN ARTIFICIAL PREGNANCY REACTION IN 
THE NON PREGNANT WOMAN 

I have previously reported at length concerning 
the behavior of the anterior lobe hormone of the 
hypophysis m the non pregnant woman In my 
investigations I transfused the blood of pregnant 
women into non pregnant amemic women I ex 
amined the blood and unne hormonal content of 
the latter and found 

1 After a transfusion of 500 to 700 cubic centi 
meters of pregnant blood (i 500 to 7 000 mouse 
units of anterior hypophyseal hormone) I was 
able to demonstrate reactions II and III in the 
blood stream from to 20 hours after the trans 
fusion Soon after this the blood ga\e only a 
positive reaction I and still later the reaction w as 
entirely negative These results seem to show 
that the body has the power and the ability to 
eliminate m a fairly rapid manner large quantities 
of hypophyseal hormone from the blood stream 

2 As to the fate of the remainder of the hor 
mone a unne analysis demonstrated the following 
unne secreted m the first 24 hours gave positive 
reactions II and III in other words the sudden 
loading of the blood stream w ith extraneous hor 
mone was excreted at least in Us greatest part 
in the first 24 hours in the unne 

3 Through investigations of successive single 
urine analyses I found that the excretion of the 
hormone in the unne appears as earlv as 10 mm 
utes after the beginning of the transfusion and 
continues for from 12 to 24 hours 
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4 These results bear some important relation 
to the question of dosage the> sho\\ that it is not 
pos ible bj our therapeutic procedures to \ ork 
\ ith large quantities of h\poph\seal hormone an 
extra load will be excreted in the urine For this 
reason it would seem that the repeated adminis 
trations of small doses of h%"poph\seal hormone 
would be more practicable and phjsiological 

5 The inxestigations described show that the 
irganism of the non pregnant woman reacts to 
the h> pophj seal hormone largelj in the same wax 
as the bod> of the pregnant x oman reacts for a 
flooding of the blood stream with large quantities 
of hj pophj seal hormone in the non pregnant just 
as in the pregnant woman produces a positive 
even though transient Aschheim Zondek preg 
nanev reaction 

Further clinical mvesti ations (not as jet pub 
Ushed) have also demonstrated that after the m 
travenous administration of large quantities of 
hj’pophjseal hormone a positive reaction II and 
III IS obtained m the urine 

THE CUMCU SIGNIFICANCE OF REACTIO'J I 

It 13 well known that Aschheim and Zondek 
have grouped the actions of the anterior lobe 
hormone into 3 phases reactions I II and III as 
explained above 

Reaction I is not significant m the diagnosis of 
pregnanev for it maj occur in the presence of slow 
as ell as rapidlj proliferating tumors (mjoma 
carcinoma) in the presence of diminishing genital 
function at the beginning of the menopause and 


in certain tj-pes of amenorrhcca Two jeats ago 
I reported a case of a 35 jear old woman with a 
high degree of genital hjpoplasia her urine and 
blood gave a positive reaction I over a period of 
10 months In cases of this sort it is apparent 
that reaction I indicates a hvpcrfunction of the 
anterior hj-pophj sis with subsequent overproduc 
tion of the hjpophjseal hormone This theorj is 
supported b> the parabiotic investigations of 
Matsuj ami 

For the diagnosis of carcinoma at the present 
time at least reaction I has no real worth since it 
IS positive in a good manj cases of beni<^n tumors 
however it is not improbable that m the near 
future V ith the further development and refine 
ment of technique it maj be more definitel) 
significant in the diagnosis of carlj malignancv of 
the female genitil tract 
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CLINICAL SURGERY 


FROM THE CINCINNATI COLLEGE OF MEDICINE 

THE SURGICAL APPROACH AND THE TREATMENT OF TUjMORS AND 
OTHER LESIONS ABOUT THE OPTIC CHIASM 


GEORGE J HEUER M D 

T he purpose of this review is to trace the ev 
olution of the operative approach to lesions 
about the optic chiasm to note the advances 
which have been made in our knowledge of the 
man) lesions in this region which may cause optic 
atrophy and visual disturbances and to comment 
upon our present conceptions of the treatment 
and the results of treatment of these lesions 
While verj restricted in its dimensions the re 
gion about the optic chiasm is the starting point 
of a variety of tumors and other conditions the 
number of which certainl> equals if it does not 
surpass any other single region of the brain 
Moreover the clinical manifestations of these 
conditions are of such variety that thej concern 
the ph>sician ophthalmologist neurologist en 
docrmologist, rhmologist roentgenologist and 
surgeon As a result the literature on the subject 
IS w idely scattered and unfamiliar to the majority 
for we find that while the diagnosis of primary 
hypophyseal tumors is usually made the more 
recently discovered conditions about the optic 
chiasm which also cause optic atrophy and visual 
disturbances are but little understood 

As so often happens in medicine the discovery 
and adoption of a new method is immediately 
followed by a great advance in our knowledge of 
a subject The intracranial approach to the 
chiasmal region is certainly not a new method but 
Its adoption in any general sense has been long de 
layed Coincident with its more general use in 
recent years has come a great increase in our 
knowledge of the pathology clinical raanifesta 
tions and diagnosis of a variety of conditions 
about the optic chiasm which as urgently demand 
treatment as the primary hy^iophyseal tumors 
Its very importance m the development of our 
knowledge of the subject is my reason for first 
considering the evolution of the vanous operations 
which from time to time bav e been suggested and 
used m the exposure of the chiasmal region 1 
may perhaps best discuss Aem under mtra 


FACS CmciNNATi Omo 

cranial and extracramal operations the prototype 
of the former being the now commonly used 
transfrontal approach that of the latter being 
the well known transphenoidal approach 

INTRACRAXIAL OPERATIOXS 

T^e temporal or subtemporal approach The 
intracramal approach to hypophv seal tumors 
antedated the transphenoidal and the first to be 
suggested was by the temporal or subtemporal 
route 

Caton and Paul in 1893 acting on Horsley s sug 
gestion attempted to approach the hypophysis by a 
lateral subtemporal route Ibe idea was to elevate 
the temporal lobe sufficiently to expose the chiasmal 
region (Fig i) The operation was not completed 
the patient dying before the second stage was under 
taken Horsley himself is said consistently to have 
followed this route to the chiasmal region and while 
his own statements regarding the matter are meager 
Cope states that Horsley operated upon one case of 
hypophyseal tumor as early as April 1904 and had 
done 10 hypophyseal operations with 2 deaths by 
1906 Casselli Paulesco and Cushing used this 
approach in hypophysectomies in experimental 
animals and it has remained the approach of choice 
in experimental work Casselli probably as a result 
of his experimental work also suggested its use in 
the approach to the hypophy sis in man but I ha\ e 
been unable to discov er that he successfully carried 
It out Cushing (15) attempted it in 6 cases but m 
only I was he able to expose the chiasmal region and 
partially remo%e a tumor Dahlgren is stated to 
have approached the hypophy sis through the middle 
fossa after opening the dura and retractmg the 
temporal lobe 

Frontal approach So far as I can gather 
Krause (60) was the first to suggest a transfrontal 
approach 

At a meetmg of the Berlin Medical Association 
October 24 1900 Krause demonstrated a cadaver 
preparation showing his method of approach It 
consisted m the formation and elevation of an 
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osteoplastic flap s 5 centimeters in t ansvetse and 
vertical d ameters above the supra orbital ridge the 
c tradural elevation of the frontal lobe to the lesser 
wing of the sphenoid the incision of the dura at this 
point and the exposure of the opt c nerves the 
chiasm and hypophysis through this dural opening 
At this time he had not used u upon the Uvtng sub 
ject but subsequently he removed a tumor of the 
base b> this approach Borchardt n 1908 at 
tempted to expose an hyioph>seal tumor by this 
method but failed to complete the operation In 
the second stage of a two stage procedure he encoun 
tered such dangerous hemorrhage that he aban 
doned the operat on before the hypophysis was 
exposed He then did a successful parti I e tirpation 
according to the method of Schlofier In h s original 
communication Krause states that an oblique 
frontal approach is better than a direct frontal 
approach and later be modified h s operat on by 
reflecting a large dural flap thereby converting an 
extradural approach into an intradural approach 
By this method he successfully exposed and removed 
an hypoph>se 1 tumor (igog) While Rrausc him 
self seems to have performed but few operations for 
hypophyseal tumor his operation h s served as a 
model for almo t all subsequent front 1 operations 
kiliam n 9 4 proposed a \ery radical procure 
hich contemplated the formation and reflection 
upw ard of a large W gner flap includ ng both frontal 
bones and the reflection of an equally la ge dural 
flap which necess tat d the ligation of the longitu 
dmal sinus The frontal lobes were elevated and the 
chiasm pproached from within the dura (Fig 3) 
The operation was suggested because of the author s 
convict on that nv e tradural approach was with 
out \alue in the exposu e of the chiasmal regon 
Kiliani s operation was then one of the first trans 
frontal intradural approaches suggested I cannot 
find that it was e er used in the approach lo an 
Jij-pophj seal tumor n a bv g subject 


Bogojawlensky migii reported an operation by 
means of which he had successfully exposed and 
removed an hypophj seal tumor The operation was 
Krause s later intradural approach the only modifi 
cations be ng an H shaped incision in the dura so 
that a dural flap was reflected upward and down 
ward and the use of the overhanging position of the 
head The exposure was suffiaent to enable the 
operator to see the relations of the tumor to the 
optic nerves and chiasm His patient recovered and 
the cast is one of the three fi st successful tumor ex 
I rpations by the transfrontal approach 

McArthur m 1912 described a frontal approach 
which differs from any of the preceding A cutaneous 
periosteal flap is reflected over the frontal bone 
The frontal bone including the supra orbital ridge 
and anterior half of the orbital plate is completely 
removed and placed m salt solution and the pos 
tenor part of the orb tal plate back to the optic 
foramen is tongeured away The frontal lobe s 
elevated the orbital contents depressed and the 
region of the anterior clinoid processes approached 
c tradurally At a pent between the anterior 
clino d processes an incision to 3 centimeters in 
length IS made in the dura and the chiasmal reg on 
is expo ed At the termination of the operat on the 
frontal bone is replaced as a free transplant (Figs 
3456 and?) Me \rthur records 3 cases operated 
upon by this method 

Fra er (32) 101913 proposed a transfrontal ap 
proacb which was a modification of McArthurs 
method An osteoplast c flap over the frontal region 
is reflected lateralward The supra orbital ridge is 
exposed and removed as a separate fragment and 
subsequently replaced as a free transplant The 
frontal 1 be with its dural covering is elevated the 
orbital contents depressed and the chiasmal region 
approached e tradur^j Upon exposure of th 
region of the sella the du a is incised horuontall) 
and sufficiently ^ idely to admit the blade of the 
elevating retractor The optic nerves and chiasm 
are then brought into mcw Fra ler (33) subse 
queoUy (1919) mod fied his operation changing t 
from an extradural to an intradural approach In 
his later operation the resection of the supra orb tal 
ridge remains the same but he has abandoned the 
remoxal of the orbital plate The dura is opened 

idely in a line concent c with the frontal bone 
flap and from the orbital border of this inasion a 
counter me sion is earned downw ard and back 
ward ton rd the sella (F s 8 9 10 andii) Th 
author states that the exposure is greater and more 
easily obta ned than in his original extradural ap 
p oach More recently ( 928) he (34) suggests the 
approach to the chiasm at an angle 1 e along the 
greater w ng of the sphenoid rather than directh 
f om IQ front because n the latter he has obse ved 
a rem rkable fall m blood p essure ' hich has b en 
absent m the former He suggests also a bilateral 
frontal approach 3 month apa t in some of th 
larger tumors because of h s i ability prope b to 
expio c thp portion of the turn on the side oppo ite 
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his primar> approach Still more recently (1930 — 
personal communication) he states that he has again 
modified his operation The scalp flap is reflected 
forn ard so as to eliminate one of the skin incisions 
in the forehead A rather small bone flap fashioned 
above the frontal sinus is reflected toward the 
temporal region The supra orbital ridge is not 
resected as in his earlier procedure An incision is 
made in the dura parallel with the anterior margin 
of the bone flap and the frontal lobe is elevated 
within the dura The approach to the chiasm is 
from the side along the greater wing of the sphenoid 
In Frazier s hands therefore the operation has 
developed into a lateral intradural approach 

Since Frazier s contributions there have not been 
an> noteworthy additions to the frontal approach 
Such additions as have been made are of the nature 
of modifications of his method Cushing (15) makes 
use of a transfrontal extradural approach 1 e the 
earlier approach of Frazier but without the resection 
of the supraorbital ridge (Figs i 13 14 15) 
Elsberg includes a part of the supra orbital ridge 
m the bone flap instead of removing it as a separate 
piece and reflects the flap mesially instead 0! later 
ally Kanavel (51) Fleming Horrax Penfield and 
Grant prefer the transfrontal extradural approach 
Loyal Davis Reegan and Rand a transfrontal 
intradural approach Naffziger has made a modtfi 
cation in that he reflects the scalp flap separately and 
turns it forward and dov. nw ard so as to eliminate the 
supra orbital skin mcision Otherwise it is an extra 
dural approach KIcKenzie after the reflection of a 
frontal osteoplastic flap makes a long incision in the 
dura over the convex surface of the frontal lobe so 
as to permit the dislocation of the frontal lobe 
through this opening during its elevation He 
terminates the operation with a small subtemporal 
decompression so as to allow for postoperative 
cerebral cedema The approach to the chiasm is 
extradural Among British surgeons Sargent uses 
a transfrontal approach similar to that of Frazier 
The few reports from continental surgeons fail to 
show anj noteworthy contributions 

Lateral frontal approach Under frontal ap 
proachcs it was stated that Riause was the flrsl 
to suggest a transfrontal extradural approach 
and that he later substituted for this procedure 
a frontal intradural approach 

Rrause suggested in bis early publication that an 
oblique approach to the chiasm is preferable to a 
directly anterior approach Krause (61) seems also 
to have used a lateral frontal intradural approach 
to the hypoph> seal region for such an operation is 
clearly lUustrated m his textbook of surgical opera 
lions I have been unable to find any reference to 
this operation in the literature and do not know 
when It was used As pictured it consisted m the 
reflection of a large osteoplastic flap over the fronto 
parietal region with the wade opening of the dura 
The hypophvseal region was approached from the 


side rather than from directly in front (Figs 16 and 
17) Certamlv one case with signs of acromegaly 
was successfully operated upon by this method and 
was quite well 4 years after operation 
Silbermark m 1910 operated upon 50 dogs by an 
intracranial approach without a single death from 
infection Beheiing that an intracranial approach 
to the hypophysis was desirable from the standpoint 
of greater exposure and diminished danger of mfec 
tion he undertook to perfect an intracranial ap 
proach in man His operation which so far as I am 
aware was performed only on the cadaver consists 
m the foimation of a bilateral osteoplastic flap one 
over either hemisphere with the opening of the dura 
on either side by a crucial incision The head is 
placed m the overhanging position the frontal lobe 
on the side of the approach is gently elevated with 
a spatula and the chiasmal region is exposed M hile 
as we now know the operation is unnecessarily 
radical it includes an important principle 1 e that 
of cerebral dislocation of which we constantly make 
use and which is obtained both by the overhanging 
, position of the head and the contralateral cranial 
opemng Dandy ( 3) m 1918 recorded a lateral 
frontal intradural approach to the chiasmal region 
which I had devised m 1914 but had not reported 
Dandy s object was of course to put the operation 
on record during my absence in France 
Adson also in 1918 described a lateral frontal 
intradural approach An osteoplastic flap with its 
pedicle below is reflected downward from the tern 
poroparietal region and the dura is opened widely 
The frontal and temporal lobes are protected with 
rubber tissue the base of the frontal lobe is care 
fully elevated from the side and the elevation is 
continued until the optic nerves and chiasm come 
into view If the hypophyseal tumor presents 
anteriorly between the optic nerves it is freed 
encircled by a tonsil snare and removed 
Heuer m 19 o gave a more detailed account of 
the operation described by Dandy in 1918 A large 
osteoplastic flap is reflected downward from the 
frontotemporoparietal region and a dural flap of 
almost equal size is reflected posteriorly The base 
of the frontal lobe is carefully elevated until the 
optic nerv es and chiasm are brought into v lew The 
temporal lobe is often retracted posteriorly to m 
crease the exposure (Figs 18 19 20) The approach 
IS therefore a lateral intradural approach and m all 
respects resembles the operation of Adson excepting 
that the bone flap is larger The purpose of a large 
flap IS to allow for cerebral dislocation The over 
hanging position of the head combined with ven 
' tncular puncture still further increases the ease and 
extent of the exposure More recently a small sub 
temporal decompression has often been added to the 
procedure in order to take care of the possible post 
operative cerebral cedema This operation has now 
been used by him in 40 consecutive cases of hypo 
physeal chiasmal and suprasellar tumor 
- Bakulew in 1926 in a discussion of the value of 
various approaches to the chiasmal region states 
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that the frontal extradural approaches of Krause 
McArthur and Frazier fail to give suffiaent ex 
posure and that Adson s parietotemporal approach 
IS fairl> satisfactory m dol chocepbalic but d Scult 
m brachiocephalic heads He states further that it is 
attended with the possibil t> of injurj to important 
vessels in the approach to the sella and g vrcs only a 
limited exposure of the chiasmal region Because 
of these objections to the extradural and Adson s 
intradural approaches he suggests the reflection of a 
large frontoparietotemporal osteoplastic flap the 
reflection of an equallj large dural flap and the 
intradural appro ch to the chiasm from the side 
He does not give any illustrations of his procedure 
but from hi description his operation re embles 
exactly that which 1 described in 1920 He thinks 
that th s operation secures a wider e posure than 
othe s with w-hich he is familiar and reports several 
cases operated upon b> th s method H s report is 
the only one I have been able to find s nee 1920 which 
s concern d v ith the lateral frontal intradural 
approach 

EXTRACRAMAL OPERATIONS 
The purpose of all extracranial operations has 
been to approach the floor of the sella turcica 
through the sphenoidal sinus They may be 
roughlj grouped into nasal and buccal operations 
the former of which ma> again be ivided into 
superior nasal (Giordano Schloffer Eiselsberg 
Kocher Kocher etc ) and inferior nasal (Ka 
navel Halstead Hirsch etc) 

The as I t sphenoidal operations Giordano 
in 1897 proposed a transpheno dal approach v hich 
ol d the osteoplastic resection of the anter or 
all of the frontal sinus and nose The operation 
as mproved upon by Schloffer who m March 
907 was the first to perform a successful partial 
t mor removal H s operation consisted in the 
r flection of the nose to the right and the excision of 
the tu b n tes the mid septum the wall of the 
bit and max llary sinus the left nasal process of 
the super or ma Ula and the ethmoid cells The 
floor of the sella was remo ed and the adenomatous 
tumor part ally emoved Bloszkowicz a I ttic later 
in th same jear suggested a modificaton of 
Schloffer s operation m which the nose was reflected 
to the side and the septum and the etbmo d cells 
removed The inner alls of the orbit and maxillary 
snus were left ntact SutTc ent exposure sob 
tamed b> the remov al of the anterior and lower wall 
of the anterior c an I fossa and a part of the frontal 
process of the super or m ilia The operat on was 
divided int t o stag s After the sphenoidal s nus 
was opened and e posed a pedunculated skin flap 
f om the forehe d was tu ned back, nto the pera 
ti c wound the end of which was ntroduc d into 
the sphenoidal s nus At a sec d sitting the floor of 
the sella was entered and the t mor rem ved The 
top of the skin flap previousl> t rned back int 


the operative openin was now used to tamponade 
the s^a turcica The idea of the skin flap was to 
lessen the risk of meningitis Loewe (66) m 190S 
reported a superior nasal approach which with very 
si ght modifications was the same as that used bv 
Schloffer and later by Eiselsberg but the author 
suggests that Schloffer s and Eiselsberg s operations 
were modifications of the operation practiced by 
him upon the cadaver Hochenegg simplified 
Schloffer s operation removing only the nasal sep 
turn and the turbinates and m 1909 reported 3 cases 
operated upon b> his modification Eiselsberg (28} 
mod fication (190S) of Schloffer s operation v as al o 
less extensive A tuning fork incision consisting of a 
vertical incision in the mid forehead continued into 
two incisions one along e ther side of the nose was 
followed by the reflection of the nose downward 
the temporary resect on of the frontal sinus and the 
exenteration of the nasal cavity Later (1910) he 
(29) considerably modified the method in favor of 
one m which the nose is deflected to the side (Figs 

I 22) Kocher in 1909 simplified the intranasal 
part of the operation still more Through a skin 
inosion T shaped above and inverted Y 
shaped below (Fig 23) a submucous resection of 
the septum was done followed by the division of 
the nasal bone m the raidline and the reflection to 
e tber side of an osteocutaneous flap comprising 
over half the nose The mucous membrane of the 
septum as displaced laterally and a speaally do 
vised speculum was introduced into the nasal cavity 
the opening of which crowded the mucous membrane 
and the turbinates to either side An operati e 
approach was thus obtained to the floor of the sella 
turaca Kocher reports a case operated upon by this 
method in which he successfully performed a frag 
mentary removal of an hypophyseal tumor 

Among the more radical superior nasal approaches 
was that of Nowikoff who to 1913 proposed the 
tempo ary resection of the upper jaw and nose 
(Fig 4) The turning outward of the nose and 
superior maxilla gives a wide approach to the base 
of the skull and the sphenoidal s nus is easUv rec 
o nized and opened The operation so far as I can 
determine was performed only on the cadaver 
Among the lesser super or approaches is that of 
O Chian (1912) mo e recently described and used 
by Oehlecker (1922) It consisted of a short curved 
skin incision around the inner border of the orbit 
with resect on of the ethmoid in other ords a 
transethmoidalspheno dal approach (Fig 25) Oeji 
lecker reports 6 cases operated upon successfully 
th s method 

The subsequent modifications of the proce 
dures mentioned — all superior nasal approaches— 
were in the direction of convertin'^ them into 
infenor nasal approaches 

Ranavel (52) m 1909 deraonst ated upon the 
cadaver the poss bihty of approaching the sella 
turaca through the infer or nares Th nose was 
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turned upward b> an external cur\ ed masion 
through the nasolabial junction of the face and an 
entrance was made into the inferior part of the nasal 
cavity The nasal septum was cut along its inferior 
part and its attachment to the perpendicular plate 
of the ethmoid The middle turbinates were re 
moved and the septum deflected to one side The 
sphenoidal foramina were located and the interfering 
attachment of the perpendicular plate of the eth 
mold and the \ omer w ere bitten away The anterior 
wall of the sphenoid cells was broken into and the 
floor of the sella was removed In the approach a 
Fraenkel nasal speculum was used to hold the 
deflected septum to one side and the operative 
manipulations within the sphenoidal sinus were 
carried out through the speculum Suffiaent illu 
mination was obtained with a headlight The fol 
low ing y ear Kanavel (53) reported a case successfully 
operated upon by the method as did Mixter In 
igi3 Ranavel (54) reported 3 cases operated upon 
b\ his approach and reviewed the cases of hypophy 
seal tumor operated upon by the nasal route re 
ported in the literature In 191S Kanavel (35) 
reported the late results in his cases and gave some 
excellent drawings to show his approach (Figs 26 
27 28 29) 

In the same year (1909) Hirsch (41) suggested an 
endonasal route done m two or three stages under 
local anasthesia The operation consisted m the 
resection of the median septum and the subsequent 
opening of the sphenoid through a single nostril 
after the method of Hajek. In 1910 Hirsch (42) 
reported a case operated upon successfully by this 
method As a result of his experiences with this 
case he (43) suggested (1911) a median approach 
with resection of the septum as being better than 
a lateral approach through one no tril and be 
reports ii cases operated upon by this method In 
1912 Hirsch (44) was able to report 26 cases and in 
1926 {47) 100 cases operated upon by his endonasal 
approach West suggested a similar procedure at 
about the same time 

In 1910 A E Halstead (38) impressed by the 
advantages of Kanavel s infranasal route adopted 
It m hib first operative case but modified it by using 
a sublabial instead of an infranasal incision After a 
prelimmarj tracheotomy the upper lip was raised 
and an incision was made in the mucous membrane 
over and parallel with the alveolar process just 
below the labial frenum The soft tissues were freed 
from the underljing bone and the nose was gradu 
allv drawn upward with retractors The septum was 
divided with bone forceps and displaced upward 
and laterally The turbinates vomer and per 
pendicular plate of the ethmoid were removed The 
anterior wall of the sphenoidal sinus was opened and 
there presented in the sphenoidal sinus a bluish 
pulsating tumor This was partially removed A 
second case was operated upon by the same method 
Cushmg(is) mi9i2 after using Hochenegg sand 
Eisclsberg s modification of Schloffer s operation 
evolved an approach which was a modification of 


the methods of Ranavel Halstead and Hirsch The 
upper lip was drawn up and an incision was made 
across the labial frenum according to the method of 
Halstead The incision was carried down to the 
anterior nasal spine of the superior maxilla and bv 
blunt dissection the soft parts were separated from 
the lower margin of the bony nasal opening until 
the cartilaginous septum was exposed The mucosa 
was elevated from the bony and cartilaginous sep 
turn With a retractor holding the mucous mem 
braoe to either side the septum was removed to 
gether with most of the vomer and part of the median 
plate of the ethmoid and occasionally the anterior 
spine of the maxilla \\ ith the original retractors in 
place a series of dilating plugs were introduced 
between them the object ot which was to flatten 
the turbinates to one side A bivalve speculum was 
then introduced to replace the retractors and work 
ing through this with the aid of a headhght the 
sphenoidal smuses were identified the sphenoidal 
cells were opened with nasal rongeurs and the lining 
mucous membrane was removed The protruding 
floor of the sella was then identified perforated and 
removed with rongeurs The capsule of the hy 
pophysis was opened and the cystic contents were 
evacuated or the tumor tissue removed A recent 
personal communication states that Cushing has 
performed 280 transphenoidal operations according 
to this method undoubtedly the largest single series 
by any method (Figs 30 31 32 33 34) 

There have not been any further important 
contributions to this operative approach The 
literature on the subject is very large and nu 
merous slight modifications from time to time 
have been suggested To detail them vi ould be to 
prolong unduly this part of our discussion with 
out making any noteworthy contnbutions to it 
Essentially they are all inferior nasal approaches 

The bitccal transphenoidal opi,ralions As is 
the case in many of the operations just desenbed 
the buccal transphenoidal operations have now 
only an histoncal interest 

Koenig m 1900 after an inv estigation of years 
on the cadaver reported a transpalatal approach to 
the hypophysis The operation consisted in the 
division of the soft palate m the midhne the reflec 
tion of the mucosa and periosteum from the hard 
palate and the resection of the hard palate accord 
ing to the method of Gussenbauer The entrance 
into the nasal cavity thus obtained was followed 
by the removal of the nasal septum and vomer and 
the exposure of the hypophysis through the sphe 
noid I cannot find that Koenig practiced this 
operation upon the living subject but Stewart and 
Ballance successfully exposed any hypophyseal tu 
mor b> this route and Durant and Preysing are 
said to have used it As late as 1913 Broeckaert 
favored this approach Loewe (67) in iqoo de 
scribed his method which also consisted of an ap 
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proach through the palate but according to the 
method of Partsch instead of according to that of 
Gussenbauer Krogus m rgog also suggested a 
transpalatal approach after dmd ng the lower jaw 
in the midlne Biebl in 1912 proposed as a pre 
lim nary step in the trasspalatal approach a supra 
hyo d pharyngotomj At the tune of his report he 
had practiced this approach onlj on the cadarer 

Such m resume are perhaps the most in> 
portant of the many surgical approaches to the 
chiasmal region Their evolution forms an in 
terestmg chapter m the history of operative 
surgery While the mtracratual approach was 
the first m the field neither the operations of 
Caton and Paul of Krause of Kihani or of 
Bogojaulensky proved successful in the hands 
of surgeons untrained in neurologic surgery 
Onij Horsley who was so trained achieved any 
measure of success and his record of 10 operative 
cases with 2 deaths remained for a long time un 
approached For the rest the intracranial ap 
proach was attended either by failure to ex.po^ 
the lesion by rnassive haimorrbage or b> severe 
injury to the brain with a resultant mortabty 
1 hich vas in the neighborhood of 70 to 80 per 
cent IVhen Schloffer m r^y reported the first 
successful partial tumor removal by a transphe 
noidal approach it was natural that sur^ons 
should adopt this method for while technically 
the iransphenoidal operation is not alwa>s easy 
U IS inherently safer from the standpoints of 
h-emorrhage and brain injury and may more 
readily be performed without special knowledge 
of or training m neurosurgery The trans 
phenoidal operation promptly became the opera 
tion of choice for hypophyseal tumors and through 
the modifications of various surgeons already 
mentioned e ol ed into the highly perfected 
inferior nasal sublabial approach that we know 
today Within s > ears after Schloffer reported his 
successful case Hirsch (45) was able to collect 
148 operations for h)'pophyseal tumor 126 of 
vhich had been done by the transphenoidal 
route and Frazier (32) about the same time 
found 74 cases of hypophyseal tumor verified by 
operation or autopsy 64 of wluch had been 
operated upon by the transpbenoidal route In 
the same period if we exclude the unreported 
cases of Horsley only 3 case of hypophyseal 
tumor had been successfully operated upon by an 
intracranial route With the passing years the 
number of patients operated upon by the tr^s 
phenoidal method steadily mounted until in 1926 
Hirsch (47) alone could report 100 cases and 
in 1939 Cushin (14) alone could report 280 
cases 


The disadvantages of the transpbenoidal route 
rather quickly became known It was not an 
aseptic approach and when tabulation of cases 
first began to appear in the literature the mor 
tahty from meningitis alone was m some instances 
as high as 25 per cent It was realized that the 
approach was very restricted and quite failed to 
expose the lesion it was intended to expose it 
altogether failed to give the operator any idea of 
the tRtracranial extent of the lesion attacked 
it was wholly inadequate m the approach to 
lesions above the chiasm (suprasellar) and the 
results obtained by the operation were unsatis 
factory and temporary The mortality in the 
earlier series of cases reported (Schnoor 148 cases 
by various transpbenoidal methods) varied be 
tween 13 and 38 per cent with an average mor 
tahty of 2$ per cent In spite of its disadvantages 
It continued to be the operation p>ar excellence 
for hypophyseal tumors and there were surgeons 
who stated m the literature that it would always 
remajn the operation of choice for primary pitu 
itary lesions Indeed it probably was the opera 
tion of choice until 1926 and after but since that 
time has been largely superseded by other meth 
ods The probable reasons for its decline will 
shortly be slated 

Meanwhile the miracrarual approach received 
little support and it was not until igza that some 
interest in it was revived by the publication of 
McArthur s frontal approach hlcAtthur like 
many others was impressed by the di advantages 
of the transpbenoidal approaA and bis operation 
was designed to overcome them and the fact that 
fie vas able to expose an hypophyseal tumor in 
each of 3 cases by his approaim did something 
toward ^spelling the idea that the chiasmal re 
gion was unapproachable by the mtracrania! 
route Moreover the need of an intracranial 
approach was becoming better appreciated for it 
was beginnin,, to be recognized that the supra 
sellar tumors meaning by that term le ions lying 
above the chiasm could not be dealt with sati 
factonly by the iransphenoidal approach Fra 
aier m 19x3 modified and simplified McArthurs 
approach and his repealed modifications of Ins 
own method have resulted in a comparatively 
simple transfrontal intracranial approach 1 hico 
has stood the test of experience and has survived 
to the present day Perhap no other sm le 
surgeon has done 50 much to popularize the 
uitracianial approach for Frazier in his 
publications on the subject has established the 
important facts that aside from its advnntag^ 
as an aseptic approach actual experience witn 
the tv/o methcii^ show’s that the intracranial 
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approach better exposes the lesion it is intended 
to attack that the results obtained are more 
promising, and that the mortality is as low or 
lower than that of the transphenoidal approach 
By 1916 surgical ideas regarding the approach 
to hypophyseal tumors had crystallized to such 
an extent that all the operatne approaches to 
the chiasmal region here described had largely 
been abandoned excepting two — the transfrontal 
intracranial approach of Frazier and the inferior 
sublabial transphenoidal approach as developed 
by kanavel Halstead Hirsch and Cushing Of 
these the weight of opinion was all in favor of the 
transphenoidal approach for it had the support 
among others of Eiselsberg K.ana\el Hirsch 
and Cushing whose combined experience and 
clinical material far exceeded that of others in 
terested in this field Howe\er with the con 
tinued advocacy of other mtracramal procedures 
by Dandy Adson and others there began about 
1920 a trend in favor of the intracranial approach 
which has continued to the present time Today 
the weight of surgical opinion is wholly m favor 
of the intracranial approach to lesions about the 
chiasm In an attempt to discover more ac 
curately the present opinion among neurologic 
surgeons I have addressed a questionnaire to tht 
31 members of the Society of Neurologic Surgeons 
and to others whom I know are interested in 
neurologic surgery Of the 21 surgeons who were 
kind enough to reply to my questionnaire two 
for various reasons failed to express a definite 
opinion as to a choice of operative approach Of 
the 19 who expressed a positive opinion 15 are 
unreserv edly m favor of the intracranial approach 
to lesions about the optic chiasm including hypo 
physeal tumors This of itself is significant as 
indicating the recent trend in this field of surgery 
but It IS also interesting that no surgeons^ who 
pnmanly or after experience with both methods 
advocated the intracranial approach have ever 
adopted or gone back to the transphenoidal 
approach while with only one or two exceptions 
those who have been instrumental m the develop 
ment of the transphenoidal approach and who for 
years have advocated this method have finally 
abandoned it mfav or of the mtracramal approach 
The change in attitude in some instances has 
been sudden for we find that authors who 
strongly adv ocated the transphenoidal approach 4 
years ago now declare it to be obsolete Of the 4 
neurologic surgeons who were not unreservedly 
in favor of the mtracramal approach 3 favor 
the transphenoidal approach for hypophyseal 
tumors eroding the base of the sella and the 

K se ppir lly i p( 


clinoid processes the transfrontal approach for 
suprasellar tumors or for the larger intrasellar 
tumors or for those primary intrasellar growths 
which have recurred after a transphenoidal 
approach and i favors the transphenoidal ap 
proach for pituitary tumors with acromegaly 
the transfrontal for all other lesions From for 
eign literature if I have interpreted it correctly 
there has been a similar trend toward the mtra 
cramal route The notable exceptions are Hirsch 
(47) whose latest report appeared in 1926 and 
Krause (62) (1927) who although the first to 
suggest the transfrontal approach has adopted 
the Schloffer operation as the operation of choice 
It is interesting to try to trace the reasons for 
this change in attitude I noted in preceding 
pages that the mtracramal approach when first 
attempted was attended by a mortality of 70 to 
80 per cent and that one reason for this pro 
hibitive mortality was the unfamiliarity of sur 
geons with mtracramal procedures The mor 
tality however was really no greater than that 
following attempts to remov e brain tumors gen 
erally when the attempts were made by surgeons 
untrained m neurologic surgery Under these 
circumstances the transphenoidal approach prom 
ised and did actually show far better mortality 
results even though it carried the real danger of 
meningitis With the development of neurologic 
surgery as a more or less special field of surgery 
and with the training of surgeons in this special 
field the mortality attending all operations upon 
the brain declined as it did m operations for 
hypophyseal tumors 101916 Cope collected the 
cases of pituitary tumor operated upon by various 
methods and found that the mortality following 
the transphenoidal approach was 9 per cent that 
following the mtracramal method (fronto orbital) 
was 8 6 per cent In 1919 Frazier (33) added 8 
cases without a death reducing the mortality of 
the mtracramal approach to 6 4 per cent By 
1920 then the mortalitv attending the trans 
phenoidal and mtracramal approaches w as prac 
tically the same In our report of 1920 w e had to 
confess to a much higher mortality (37 per cent) 
following a lateral intradural mtracramal route 
Before the report was published however, we had 
proved to ourselves that our mortality was due 
not to the method of approach but to the attempt 
to deal too radically with the lesions exposed 
and our mortality since 1920 (6 6 per cent) would 
tend to bear out this statement At the present 
time the mortality generally throughout the 
country m the hands of neurologic surgeons may 
be gathered from the report of 14 neurologic 
surgeons who are willing to submit their figures 
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In 351 cases operated upon by 7 surgeons by the 
transphenoidal route there were 24 deaths a 
mortaht) of 6 8 per cent m 39 cases operated 
upon by 13 surgeons b> the intracranial route 
there were 29 deaths amortaht) of rasper cent 
These fij,ures would appear to indicate that the 
mortality following the intracranial route is gen 
erally higher than that following the transphe 
noidal route but a stud} of the data at hand 
shows that this is not the case From the reports 
of 14 neurologic surgeons we find that 7 had not 
op rated by the transphenoidal route at all and 
of the 7 who had used this route i surgeon 
whose mortalit} was\er} low had operated upon 
8o per cent of all the cases On the other hand all 
of the 14 surgeons had used the intracranial route 
and with a more widely distributed and therefore 
a higher mortality A comparison of the mor 
tality of individual surgeons who had used both 
type of operation shows that it js approximately 
the same if anything somewhat lower following 
the intracranial approach 
While the reduction m the mortality of the 
intracranial approach has been a factor in shaping 
the trend of opinion in fa\or of the intracranial 
route It w ouM not appear to hav e been the impor 
tant factor for surgeons with the widest expen 
ence in the surgery of hypophy seal lesions con 
tmued to advocate the transphenoidal route lon^^ 
after the mortality of the two operations was the 
same More important perhaps was a growing 
belief m the minds of many that the results 
followin„ the transphenoidal approach were un 
satisfactory How unsatiskctory they have been 
has never yet been made dear for the reports of 
the results obtained which have appeared m the 
literature have been so vague as to make an 
accurate estimate impossible From a tabulation 
in Cushing s monograph (15 1912) we find that 
of 32 cases in which a transphenoidal operation 
was done 8 were greatly improved some with 
restoration of vision 15 are called improved 
some only temporarily 5 were not improwd 4 
died In a later report of 68 cases (1014) 61 of 
which survived operation Cushing (16) found 
that in 22 cases progressively faihng vision had 
become stationary or had been slightly improved 
for a few months to several years in 22 cases 
there was a prompt widening of the visual fields 
\ ith marked improvement m vision in 2 cases 
the vision was made worse but later it improved 
in s cases m which vision was lost there was a 
partial return in m 8 cases there was no im 
provement at all and in 3 cases there was pro 
gres ne failure of nsion m spite of a successful 
operation Still later (1922) he (17) reported 


that the immediate results m 154 cases of ade 
noma operated upon by the transphenoidal route 
showed an improvement of vision and widening 
of the visual fields in 50 per cent a remarkable 
improvement with retardation of the disease in 
20 per cent and a failure of improvement in 20 
per cent He found that it was more difficult to 
give an exact idea of the late results for as 
he rightly states they depend upon many fac 
tors But It IS evident that 75 to 80 per cent of 
the cases which survived operation failed to 
regain useful vision for any length of time and 
had recurrences or died within 2 years of op ra 
tion while 20 to 25 per cent had preserved useful 
vision for 5 years and sometimes for 10 years 
Since 1922 I have been unable to find any reports 
of late results from Cushing s dime His then 
associates Dott and Bailey in 1926 reported 
upon the pathological anatomy clinical aspects 
symptomatology diagnosis and treatment of 162 
cases of hypophyseal adenoma but failed to 
include the results of treatment It is evident 
from their paper that the transphenoidal approach 
remained as late as 1926 the operation of choice 
for hypophyseal adenomata Hirsch (44) 
*912 reported upon 26 case operated upon by 
his endonasal method and found that 12 with 
Visual disturbances were improved but of these 
only 2 were considerably improved for i year 3 
were slightly improved 1 to 2 years 7 were 
slightly improved for less than a year while 8 
were not improved at all 3 died In a later 
report (1914) upon 37 cases he (46) find that ai 
were improv ed ov er long periods of time but giws 
no statement of the time or the quality of the 
improvement 5 were improved for 2 to 6 months 
followed by a return of symptoms 4 were unim 
proved and 5 died In 1926 he (47) reported 
upon 100 cases operated upon by the endonasal 
approach but unfortunately failed to give any 
results 

I shall not go farther in a citation of statistiml 
results for to do so would not elucidate the sub 
ject I have pretty thoroughly covered the ht 
erature of the subject since 1900 and it becomes 
evident that a collection of small series and srat 
lered single reports does not improve the 
naturally it rather makes them worse 
adenomata the adenomatous cysts and omer 
intrasellar cysts being the only lesions from whicn 
results could be expected by the transphenoida 
approach the results of Cushing and Hirsch , 

I lave just quoted would seem the best thecoma 
be hop^ for by this operation alone That 1 
brmgs only temporary relief in the large propor 
tionof cases that it is followed by ratherpromp 
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Fig 2 The approach to the h^ophjsis su gcsted by 
KUani (Ann Surg 1904 rf 35) 

recurrence of sjmptoms and that it fails to 
prevent the intracranial extension of h>poph>seal 
tumors (adenomata) has been the opinion of 
man> for ov er to j ears 
To attempt to compare the results of the tran 
sphenoidal operation with those of the intra 
cranial operation (transfrontal or lateral frontal) 
at the present time is almost futile The results 
obtained by the intracranial approach as reported 
m the literature are as meager and mdehnste as 
those of the transphenoidal route Moreover m 
the reports of intracranial operations the many 
lesions met with by this route ate often not 
specifican> designated so that comparisons ace 
difficult It would of course be ridiculous to 
compare the results obtained from operations for 
adenomata of the h>'pophysis b> the transphe 
noidal route with those from operations for cramo 
pharv ngeal duct tumors b> the intracranial route 
and the on!> comparison of results which fairly 
can be made b> the two methods is that of opera 
tions for pituitary adenomata Data allowing 
such a comparison are not yet available m the 
literature Neither Cushing nor Frazier nor others 
who have had a large experience with both meth 
ods have as jct reported comparative results In 
1020 T reported a series of cases operated upon 
by an intracranial route among which were 7 
cases of adenoma which survived the primary 
peration and in my Cincinnati series are 8 
uJditional cases Of the 25 cases of adenoma 
I |>craitd upon by my lateral frontal approach 2 
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at last report had excellent vision and were free 
from any signs of recurrence 5 y ears after a second 
operation (both had secondary operations for 
recurrence at 2 years and i year respectively) 5 
have excellent or normal vision without signs of 
recurrence (except possibly i) over 2 and up to 3 
years after operation and 3 have good to normal 
vision and no signs of recurrence from i to 2 years 
after operation Five died from 4 months to 2 
years presumably from recurrence and r (known 
to be living until recently operation February 
1923) has not reported The senes as will be seen 
IS still too small nor has sufficient time elapsed 
to draw conclusions but such as it is it promises 
better than the available results of the transphe 
noida! route We must finally come down to the 
statements of surgeons rather than their pub 
hshed reports and I find m writing to the various 
members of the Society of Neurologic Surgeons 
that men who have had the latest experience 
w iih both methods of approach (Cushing Frazier 
and others) now state that they are getting better 
and more permanent results with the intracranial 
than w ith the transphenoidal approach 
If we accept the opinions expressed what is 
the possible explanation for the improved results 
following operations for adenomata by the intra 
cramal route — understanding by improv ed results 
the most important results that any surgical 
procedure has achieved le the improvement in 
and the preservation of v ision? It will be recalled 
that for many years the supporters of the tran 
sphenoidal route made certain claims for it 1 e 
that by a sellar decompression it best met the 
mdication of persistent and sev ere sellar head 
aches that it w as the ideal method for the ev acua 
tion of intrasellar cysts whether adenomatous or 
denved from Rathke s pouch and that it would 
probably always remain the operation of choice 
for intraseUar solid adenomata which had not yet 
extended widely into the intracranial space In 



498 


SURGER'V G^J»ECOLOG\ AND OBSTETRICS 




F 4 left Mc\rtl pp h Oull (thcb movedwhchs b j tly 
1 eplac d a f e t a pi ( 

F g 5 M \ th a pp ch Th oof of th b t mo d 


the last group of cases (the solid adenomata) it 
was argued that the opening of the dural capsule 
through the sellar floor permitted the downward 
dislocation of the tumor thereb> presenting or 
relieving pressure of the tumor upon the chiasm 
and that it allowed the tumor to grow down vard 
into the sphenoidal sinus rather than upward 
into the intracranial space because it did not like 
the intracranial approach interfere with the natu 
ral barrier to upward grovtth le the tentorium 
sellx or sellar diaphragm As late as 1926 Dott 
and Baile> supported these Mews and I find that 
a few of the neurologic surgeons still support 
them toda\ 
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When one attempts to discover the basis of 
these views he finds little to support an> of them 
Such reports as are a\ ailable in the literature and 
our own experience with cases treated elsewhere 
b> a sellar decompression would indicate that 
relief of headaches if obtained m olid adenoma 
is but temporar\ — so iemporar> as scarcelj to 
warrant the operation done for their relief On 
the other hand our own experience make it 
appear certain that b> the intracranial approach 
with iht partial removal of the tumor the head 
aches arc more permanentlv relieved So far a 
I can determine onl> one group of cases those 
with acromegalj and sellar headaches but with 
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out visual disturbances might conceivabl> better 
be treated b> the transphenoidal approach and 
these not because the relief of headache is more 
certain or more permanent but because the Iran 
sphenoidal approach is probablj safer for il s 
true that the intracranial operation m aero 
megabes is prone to the complication o! post 
operative clot But even m this group of cases 
it IS probable that \ raj therap> will better meet 
the indications than will a sellar decompression 
a matter which I shall suhsequentU discuss Nor 
IS there an> suggestion of proof in the literature 
that the intrasellar c>sts whether adenomatous 
or derived from Rathkes pouch or the solid 
adenomata maj be better treated b> the tran 
sphenoidal than bv the intracranial approach 
The idea that thej could seems based upon ihe 
supposition that the sellar diaphragm prevented 
the upward growth of these lesions and that the> 
were therefore inaccessible b> the mlracrania! 
approach until \ ery late m the disease This idea 
was seriously questioned by Cope m 1916 He 
showed fav anatomical studies that between the 
sellar diaphragm and the optic chiasm lies a large 
subarachnoid space the cisterna basahs so that 
these two airuciures ate separated from each other 
a distance of i centimeter and he stated that any 
cyst or tumor arising within the sella turcica 
would have to protrude well upward into the 
intracranial space before it could exert pressure 
upon the optic nerves or chiasm All available 
autopsy records of deaths following operation 
have supported his view for a majority of all 



patients with pituitary tumor who die after opera 
tion show an intracranial extension of varying 
size Moreover in 1930 we reported that we had 
found by the consistent use of an jnttacranial 
approach that every pituitary tumor or cyst 
associated with visual disturbances had at opera 
tion extended well into the intracranial space so 
that we felt we could state that everv pituitary 
lesion presenting v isual disturbances was of neces 
sity an intracranial lesion Our experience since 
that lime has invariably' supported this view 
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F g 8 The transfranta! approach of 1 rarier showing 
the mcis on in the scalp (burj. G>nec &. Obst 1919 
\VU£ 0 } 

r R lo Fraziers transfrontal approach TTic dural 
ila{ has been reflecled A dural incision is earned down 


10 Fig It 

ward and backi ard o%er the roof of the orbit so as to 
facdiutc the cTposure of the hypophysis 
Fig IX Fraziers transfrontal approach The frontal 
Jobe IS elevated and the bypophyseaf tumor and optic 
times Me brought into view 
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The sellar diaphragm therefore does not prevent 
the upward or intracranial extension of ptluttar> 
lesions nor does it as is show n bj the 80 per cent 
recurrences following the transphenoidal opera 
tion after the floor of the sella turcica has been 
removed 

Since these facts were established there has 
been nothing to support the contention that the 
adenomata the c>stic adenomata and c>sts are 
more accessible bv the transphenoidal route for 
they all when they have produced visual dis 
turbances (the important operative indication) 
project into the intracranial space and therefore 
are accessible by the intracranial route Not only 
are they accessible but their size their extension 
and their relationships to important surrounding 
structures mav be determined Throu<'h a process 
of reasoning at present obscure it was argued by 
many in the literature that it was preferable in 
dealing with pituitary lesions to remove a portion 
of the lesion remote from the optic chiasm rather 
than that portion directly impinging upon the 
chiasm The advantage of the intracranial ap 
proach is that it permits precisely this — the 
removal of that part of the lesion which directly 
compresses the chiasm and this we believe is the 
reason for the improved results following the 


intracranial method The statement applies par 
ticularly to the solid adenomata but it is probable 
that the wider excision of the walls of adeno 
matous and other cysts made possible by the 
intracranial method has contributed to the Ion er 
period of freedom from recurrence 
Perhaps another factor of considerable impor 
tance in determining the trend of opinion m 
favor of the intracranial approach has been the 
growing appreciation of the variety of lesions 
about the optic chiasm amenable to surgical treat 
ment The impetus responsible for the develop 
ment of surgical approaches to the chiasmal region 
was the recognition by Mane and Marienesco and 
by Babinski and Froehlich of the association of 
pituitary tumor with the clinical pictures of 
acromegaly and dystrophia adiposa genitalis and 
surgical approaches to the chiasmal region ' ere 
pnmarily developed with the sole purpose ol 
attacking pituitary tumors For a considerable 
penod of time ihev were the chief concern of the 
surgeon and it was natural that his ingenuity 
should have been directed toward the perfection 
of approaches such as the transphenoidal ap 
proach which permitledhim most safely toattack 
them But it became apparent that other lesion 
about the chiasm may cause visual disturbances 
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ami sometime<; the glandular sjmptams and 
sellar abnormalities of pituilar> tumors and 
graduall> —and it is to be emphasized chiefij 
through the use of the intracranial approach — a 
whole series of pathological conditions about the 
optic chiasm have come to be recognized I have 
not made an effort to determine when and b\ 
whom the first suprasellar craniophar>ngeai duct 
tumor was chntcall) recognized and subjected to 
peniion bulitwasoneof theearlj Icsionsuhtch 
tailed attention to the fact that there were con 


ditions about the chiasm other than intrasellar 
pituitarj tumors w hich required surgical therapj 
Graduall) a number of lesions diverse m their 
pathologj but clinicallj similar in that thej all 
cause visual disturbances has come within the 
sphere of the neurologic surgeon the cranio- 
pharyngeal duct tumors which md> be intrasellar 
but are usually suprtsellar the cholesleatomata 
thedermoidsand teratomata the gliomata ansing 
from or about the infundibulum the gliomata of 
the optic nerves and chiasm the memngiomata 
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'irisinji’ from the tuberculum sell® and other 
similar tumors as the parasellar prechiasma! and 
postencrolfactort groote tumors the suprasellar 
adenomata and the occasional aneurisms In 
addition to these — with the e ception of the occa 
sional aneurism all tumors — is at least one non 
tumorous condition which like the tumors may 
cause \isual disturbances the so called chronic 
cislernal arachnoiditis 4 cases of which we have 
ubjected to operation m the past 2 years and 
ith results thus far eminently satisfactory That 
other conditions may be brought to light as soon 
as the ophthalmolomsls consider the surgical 
possibilities in the group of cases now more or less 
indiscnminativelv included under the term pn 
mar\ opuc atrophy seems more than likely 
From a consideration of this variety of lesions 
about the optic chiasm it becomes apparent how 
greatly pre nous conceptions have of necessity 
changed The earlier reports of hypophyseal 
surgery \ ere concerned with the improvement in 
the acromegalic or other so called glandular synnp 
toms but V e have learned that these may be but 
slightly affected by surgerv We are now more 
concerned with the visual disturbances caused b\ 
n vanetv of conditions of which pituitarv tumors 
are merelv one Thev with the exception of the 
intras liar pituitarv adenomata and cvsts are all 
suprasellar tumors accessible only by an inlra 
cranial approach and since as we have attempted 


toshou the intrasellar adenomata and cysts may 
also more adv antageously be treated through this 
approach the transphenoidal operation has now 
practically become obsolete 
Our present attitude then with reference to 
the surgery of the chiasmal region is that we 
must be prepared to meet and to deal not with a 
single group of tumors but with a vanetv of 
pathological conditions which cause optic atrophy 
and serious visual disturbances Clinically some 
of these lesions (pituitary adenomata cystic ade 
nomata intrasellar cysts some of the cranio 
pharyngiomata etc) may be associated with 
sellar deformities hemianopsias and glandular 
derangements as indicated by acromegaly and 
dystrophia adiposa g nitahs others (cramo 
pharyngiomata suprasellar meningiomata supra 
sellar adenomata gliomata of the chiasm etc ) 
may be associated with visual field defects alone 
(usually bitemporal) and quite in the absence 
either of abnormalities of the sella turcica or of 
derangements of internal secretion while still 
others (cisternal arachnoidili ) may present sim 
pfy optic atrophy and Joss of vision without eien 
(although they may present) characteristic visual 
field defects The symptoms common to them all 
are optic atrophv and loss of vision and sur 
gicaliy our chief concern ret'ardless of other 
symptoms which may be present is the preserva 
tion or the restoration of \ ision In the exposure 
of these various lesions the intracranial approach 
alone suffices for it bnngs them all into view 0 
that iheir pathology their extent and their 
involvement of neighboring structures mav be 
appreciated and properly interpreted w ith respect 
to surgical treatment W hether this intracranial 
approach should be the transfrontal as devised 
bv Frazier and adopted and modified by Cu hing 
and others or the lateral frontal as devised by 
me and adopted and modified by Ad on Dandy 
and others mav well be left to the individual 
surgeon for both with equal safety and with fe\ 
complications apparently give sufficient exposure 
to recognize and deal with lesions about the 
chiasm One complication attending the trans 
frontal approach which has not yet so far as I arn 
aware been noted in the lateral frontal approach 
IS a di turbmg and sometimes alarming fall in 
blood pressure during the elevation of the frontal 
lobe directly from in front Frazier (34) bas 
called attention to this and has therefore more re 
cently and without thus far observin'^ this com 
plication elevated the frontal lobe from the side 
as we do in our lateral frontal approach Cushing 
(20) although he does not comment upon it has 
desenbed a similar fall in blood pressure 
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TYPES OF TUMORS 

\fter a period of more than 20 jears having 
arrived al some unanimit> of opinion regarding 
the proper approach to l<»jons about the optic 
chiasm but having onlv m recent \cars and 
Hrgeiv through this approach appreciated the 
vaneiv of lesions which ma\ cause visual dis 
lurbances it is but natural that their treatment 
cannot vet be considered settled Indeed one 
might sav that onlv now arc we m position to 
pain more accurate information regarding the 
treatment and the results of treatment of lesions 


about the chiasm for since as we have noted the 
majontj of surgeons interested m this field have 
come to realize the necessitj of their proper e\ 
posure the entire cUmcal material rather than a 
small fraction of it as heretofore will become 
available for accurate stud) Isevertheless some 
advances have been made and we ma> set forth 
the present ideas regarding the treatment of the 
various lesions which we have discussed 

1 The thromophil adenomala assoctaleJ dtih 
aeroptegal} In the treatment of chromophil 
adenomata associated w ith acromegah there are 
3 phases of the condition w hich come up for con 
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sideralion (i) the possibility of bringing about a 
recession of the condition of acromegaly or of 
halting Its progress so as to prevent the late and 
often fatal manifestations of cardiac and other 
visceral enlargement and tissue hypertrophies 
(2) the relief of the often severe sellar head 
aches and (3) the prevention of visual disturb 
ances or the checking of their progress if present 
or the restoration of vision One of the difficulties 
confronting us in this as in other forms of hypo 
physeal adenoma is that v\e know practically 
nothing regarding the factors which control its 
life history It has been an experience common to 
many that acromegaly is a condition subject to 
remissions or one which reaches a certain stage 
m Its dev elopment and then becomes more or less 
stationary It may then not progress bevond a 
certain stage or may not for many years if ever 
reach its late stages Headaches present in the 
early stages of its development may sponta 


neously disappear and not recur Visual disturb 
ances may never appear or if present may become 
stationary If we ascribe the symptoms of aero 
megaly to the chromophil adenoma then the 
clinical data indicate that the tumor m some 
cases IS subject to alternate periods of growth ann 
retardation in growth or may reach a certain 
stage in its development and become stationary 
Similar clinical data indicate that the chrorno 
phobe adenomata associated with Froehlichs 
disease are likewise subject to variations in their 
growth and also may become stationary It is 
difficult then to know m the earlier stages ol 
acromegaly how to proceed and if we do institute 
some form of therapy how correctly to interpret 
the results of our therapy for it must be certain 
that some if not many of the brilliant late 
results of our surgery in pituitary adenomata are 
nature s results notours These variations m the 
growth and therefore the clinical mamfestations 
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of pjtuitarj adenomata are however not peculiar 
to these tumors and it would seem quite ns 
legitimate m these as in tumors elsewhere to trj 
to influence the course of the disease Twogroups 
of cases ma> be discussed (a) a group with ad 
vancmg acromegal) and sellar headaches but 
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without \isual disturbances and (b) a group with 
acromegal) and definite visual disturbances 
In the pre ence of advancing acromegalj with 
ellar headaches two methods of treatment have 
been and are at present available— operative and 
deep \ rav treatment The former has been 
used m the past chieflj in the attempt to relieve 
the later and associated s>mptoms of visual dis 
turbances but it was noted m the earliest success 
ful case of acromegalv operated upon b> the 
tran phenoidal route (Hochenegg) and has since 
been noted in isolated case reports that there was 
following the partial removal of the adenoma a 
measurable recession in the size of the nose hands 
and feel and a loss in weight The number of 
such successful results as can be culled from the 
literature is not large and there has been a distinct 
impression that the results achieved from the 
standpoints of the recession of tissue overgrowth 
and the permanent relief of sellar headaches have 
not been satisfactor) In how far such operative 
efforts have prevented the progress of the condi 
tton cannot at present be accuratelj estimated 
More recenllv (1927) ( ushing (18) has again con 
sidered the matter and states that accumulated 
evpenence justifies the statement that the sjmp 
toms of acromegalj mav be fa\ orablj influenced 
bv the partial removal of the hjperplastic gland 
He reports 3 cases with acromegalj in which the 
primarj indication for operative interference was 
visual disturbances but in which the incidental 
postoperativ e results in 2 w ere a recession and an 
apparent checking of the acromegalj But the 
interest m this paper lies rather in the considera 
lion of the cases of progressing acromegalj with 
ellar headaches but without considerable en 
largement of the sella turcica and without visual 
disturbances In the 3 cases of this sort v hich the 


author reports — all operated upon bj the Iran 
sphenoidal approach — there was a diminution m 
the size of the hands a loss in weight and the 
relief of headaches with an apparent checking of 
the disease for 1 v ear m 2 cases and 10 months m 
the third His cnlern for estimating the eSects 
of the operation v ere the changes in the size and 
weight in the basal metabolic rate and in the 
blo^ sugar percentage 
The X raj treatment of pituilarj adenomata 
has gradualK grown in favor To Btclere 1 due 
the credit for placing this method of treatment 
on a firm foundation and since his original pub- 
lications It has been used bv a constanth increas 
mg number of observers kuepferle and von 
Szitj m 1926 collected from the literature 73 
cases of hjpophjseal tumor treated bj Xra\ 
therapv 22 of which were associated \ ith aero 
megaiv Of the 22 cases thev find that i wire 
markedlv influenced Isot onK was the condition 
often apparentlj arrested but in some cases there 
was a recession in the condition In praclicalh 
all (be 12 cases the hendaches were improved or 
entirelj relieved The visual disturbances were 
fav orablj influenced The ro other cases were 
also fav orablj influenced in that there as ira 
provement in their headaches and visual di 
turbances In onlj i case is a recurrence of svinp 
toms noted Dott and Baile\ record 53 cases ol 
pituitary adenoma from Cushing s Clinic in \ hich 
between 4 and 8 series of X rav treatments were 
given and thej conclude that the growth of the 
tumor maj usuatU be retarded and an actual 
reduction in its size sometimes effected But thev 
fill to state specificallj the results in tumors itn 
acromegalj and with Froehlichsdi ease respec 
tivelv Thej call attention to the dangers m 
treatment such as iggravation of the headache 
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relieve the sellar headaches surgery with the 
partial removal of the gland nia> be considered 
It has been stressed that the technique of apph 
cation of the ra\s is important and the tech 
nique of Beclere Sosman and others should at 
least be familiar to those who undertake this 
treatment The failure to apply the treatments 
properU ma> explain some of the negative results 
obtained But it is certain that m spite of the 
enthusiasm of a few observers "V ra\ therapv will 
fail in some cases as it has in other conditions 
Moreover it should be given only with the ap 
proval and guidance of the neurologic surgeon 
In the group of ca es with acromegaly and with 
definite visual disturbances our viewpoint with 
tegird to treatment is slightly different While 
we may hope to dimmish or check the si^ms and 
symptoms of acromegaly our chief concern is the 
preservation or restoration of vision It is a nice 
question in jud<^ment whether to proceed at once 
to operation removing that portion of the 
adenoma which compresses the chiasm and optic 
nerves or to resort primarily to X rav treat 
menls holding operative treatment in reserve 
should It become necessary It is apparent that 
at the present time no general rules can be 
formulated If vision is but slightly affected 
\ ray treatments may quite justifiably be tried 
if almost lost it may appear unwise to risk the 
ha ard of X rav treatments and proceed at once 


and visual disturbances In another paper 
Bailey states as his opinion that \ ray treatments 
mav be tried provided the patient is not in 
imminent danger of losing his eyesight that the 
visual fields can be carefully followed and that 
the patient can be operated upon if vision con 
tinues to decline In a recent per onal communi 
cation Bailev \ rites that thus far m his Chicago 
experience he has not operated upon an\ of the 6 
case of pituitary adenoma which have come 
under his observation Two were cases with 
acromegaly w hich promptly improvedwilhX ray 
therapv v hile 4 were chromophobe adenomata 
(i blind) V hich remained stationary under X ray 
therapy Tov ne among others has recently re 
ported upon the subject and records 4 cases (pn 
sumably chromophobe adenomata) all of which 
have been mo t satisfactorily treated by X ray 
It would appear then from such data which 
are at present available that the group of cast 
V ith advancing acromegaly and sellar h adaches 
but without visual di turbances may quite jus 
tifiably first be treated by X ray therapv and 
if this fails to check the pro^res c f the disease or 
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to operation Our personal experience 
in this group of cases is verj limited and 
IV e have thought it ad\^sable to operate 
pnnianl> on such cases as have come 
under our observation But from the 
results reported m the literature vision 
has been improv ed or the decline of vision 
checked m a small but increasing number 
of cases But the experience as far as it 
goes indicates as I wish again to empha 
size that the sy mploms in certain cases 
ma\ not be favorablj influenced b> \ 
ra> treatments and progress or that the> 
mav be checked or improved for a time 
and then recur and progress vn spite of 
further treatments \\ he&er m the form 
er instance the lesion is a cjst unaffected 
by \ ra> therap> or m the latter and 
because of the “S. rav treatments has be 
come a c) st due to the degeneration of a 
previous!) solid adenoma is not yel 
clearl) proved but is suggested b> a few 
observations The dangers m the indis 
criminate and improperl) checked use 
of \ ra> lherap> in this group of cases 
are ver> r^l and this method requires 
the closest co operation of the ophthal 
mologist roentgenologist and neurologic 
surgeon the last of whom should be pre 
pared to operate at once if vision sud 
deni) or otherwise declines 
c The chromopkabe adenomata asso 
dated or not ui/Zi Frochlichs disease 
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Hg 33 Cushing s iransphenojdal approach To show 
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Chromophobe adenomata as is well known maj 
be associated with Froehlich s sjndrome or mav 
occur in the total absence of clinical raanifesta 
tions of glandular derangement In comparison 
vv itK the preceding group of cases w e hav e less e\ i 
dence tbit an attack upon the tumor influences if 
thev ate present the various metabolic and sexu 
al abnormalities included under h> popituitarism 
although It IS of course true that the menses maj 
for a time re appear after a period of amcnorrhma 
We might expect from our experience with the 
th>roid — m which we observe at times following 
the removal of a large c>st or calcified adenoma 
a nse m the previouslj abnormall) low basal 
metabolic rate and an improvement in the s>mp 
toms of hvpoth)rojd}sm — that the removal of a 
tumor would perhaps relieve the pressure upon 
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such normal cells as may be present and so allow 
them to function more normall> or that \ ra>s 
would achieve the same object Thus far m our 
experience however we have aside from the 
reappearance of the menses which usually has 
not Wn permanent failed to observe any note 
worthy changes m the adiposity basal metabolic 
rate or sugar tolerance Our chief concern at the 
present time IS then the preservation or restora 
tion of vision and exactly the same questions 
arise with regard to \ ray and operative treat 
menl which we have just discussed in connection 
\ ith the chromophil adenomata associated with 
acromegaly and vasual disturbances That the 
chromophobe like the chromophil adenomata re 
spond favorably to \ ray therapy is indicated by 
a slowly accumulating experience In the senes 
of 73 cases of pituitary tumor previously noted 
(64) there were 16 cases of chromophobe adenoma 
as ociated \ ith dystrophia adiposa genitalis and 
34 cases w iihout sv raptoms of F roehlich s disease 
Of the 16 cases \ ith Froehlich s disease prac 
ticallv all showed a considerable improvement in 
vision But m only 6 cases was there any im 
provementin the symptoms of Froehlich s disease 
and in none a return of the sexual function In 18 
of the 34 cases without symptoms of Froehlich s 
disease there \ as great improvement m vision 
m 14 cases only a slight improvement or a check 
mg of the loss of vision Bailey and Towne as I 
noted under the discussion of the chromophil 
adenomata have had favorable results m the 
improvement of vi ion or m checking its further 


loss My own experience in checking recurrences 
following operation has thus far been very satis 
factorv There remains then in this group of 
tumors the same problem as m the preceding 
and in the final analysis the question of whether 
operation or \ ray shall be the primary method 
of attack must be left to the judgment of the 
surgeon 

3 The suprasellar adenomata Occasionally 
pituitary adenomata are found occupying a 
suprasellar position w ithout first hav ing erpanded 
and partially destroyed the sella turcica They 
therefore differ clinically from the usual chromo 
phobe adenomata m that they give rise to vnsual 
disturbances in the absence of sellar changes and 
often m the absence of constitutional symptoms 
They may arise from an anlage in the hypophy seal 
stalk above the diaphragma sell® or they may 
have their origin within the sella and escape 
through a malformed diaphragm or an abnor 
mally large foramen diaphragmatis without hav 
ing previously enlarged the sella turcica That 
anatomical variations m the sue of the latter 
opemng occur is well known The treatment ol 
these suprasellar adenomata is naturally that of 
other adenomata causing visual disturbances but 
in view of the fact that they are prone to be con 
fused with other suprasellar lesions which fail to 
deform the sella turcica they are more likely to 
be subjected to primary operativ e treatment than 
if their true nature were recognized 

In addition to the specific remarks which we 
have made regarding these three groups of tumors 
some genera! remarks apply mg to them all may 
not be inappropriate If surgery is contemplated 
in the group of cases w ith acromegaly but without 
visual disturbances we leave open for the present 
the question whether the approach should be bv 
the transphenoidal or intracranial route for 
we do not have sufficient data at present upon 
v\hich to form an opinion But m all groups with 
visual disturbances we beheve that the mtra 
cranial exposure of the tumor with the removal 
of that portion which compresses the optic chiasm 
and nerves is the operation of choice The intro 
duction of postoperative "V ray treatments in the 
three groups of cases has simplified and rendered 
more safe the operative treatment for v hile 
formerly we were tempted to deal radically viin 
the lesion m the hope of preventm an early 
recurrence and consequently increased our mor 
tality we are now content to remove the part 0 
the tumor compressing the chiasm and nerves 
trusUng to ray therapy to prev ent a recurrence 
While It is not proved that this method of pro 
cedure is wholly justified repeated experiences m 
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which s>mptoms of recurrence after operation 
have promptlj been checked bj a senes of X ray 
treatments lend support to it 

4 The piimiary adenocarcinoma (mahgttani 
adenoma) We have at the present time too little 
data to formulate an> special remarks regarding 
treatment For the present the treatment as 
outlined for the chromophil and chromophobe 
adenomata is follow ed 

5 The tnlrasellar cysts The intrasellar c>sts 
are those derived from the chromophil and chro 
mophobe adenomata and the c>sts denved from 
Rathke s pouch The heading implies that the> 
have their origin w ithin the sella turcica and while 
the> may cause clinical evidences of hyperpitui 
tansm and hypopituitarism they do not cause 
vnsual disturbances until they have extended into 
the intracranial cavity With regard to N. ray 
treatment we have not yet sufficient evidence to 
warrant dogmatic statements The cy sts denved 
from Rathke s pouch could scarcely be expected 
to respond to this form of treatment and such 
evidence as is available would indicate that the 
adenomatous cysts do not favorably respond 
Indeed the failure of an intrasellar lesion to 
respond to \ ray treatments is taken by some to 
indicate a cyst or the failure of a lesion again to 
respond after it has primarily responded favor 
ably to indicate the development of an adeno 
matous cyst from a previously solid adenoma 
Granting that a diagnosis of cy st can be made it 
would appear at the present time that operative 
treatment in those cases presenting visual dis 
turbances is the treatment of choice The mtra 
cranial approach exposes that portion of the cyst 
compressing the optic chiasm and nerves and it is 
usually possible to remove approximately the 
upper or intracranial half of the cyst wall A 1 
though w e hav e made the attempt w e hav e nev er 
felt satisfied that we have completely removed the 
w all of Rathke s pouch cy st and our one appar 
entU complete removal of an adenomatous cyst 
ended disastrously It is certain that too radical 
efforts will be attended by a far higher mortality 
than the more conserv atu e partnl removals and 
at present there is considerable doubt that greatly 
more will be accomplished \\hile the conserva 
live procedure yields very satisfactory immediate 
results there is a definite tendency to recurrence 
and as yet vie do not know how to prevent it 
Nevertheless freedom from recurrence may con 
imue over a period of years and in our personal 
experience with adenomatous cysts onlv one has 
recurred under i year while the remainder have 
remained free from recurrences for 2}cj years or 
1 nger The cysts denved from Rathke s pouch 



Fig 36 Diagram of a bilateral prechiasmal mtra 
cranial tumor (endothelioma) surrounding the optic 
nerves (from. Dandy Am J Ophth 1922 v i) 


have generally recurred earlier In the adeno 
matous cysts m which at operation there is found 
a considerable amount of adenomatous tissue 
postoperative \ ray treatments would seem de 
siraWe for in one case of this sort m our expen 
ence a senes of N. ray treatments has apparently 
checked for a year the signs of recurrence which 
appeared after the primary operation 
6 The suprasellar cysts We refer to those 
derived from Rathke s pouch They compress 
the chiasm from abov e and although not neces 
sanly so may be associated with symptoms of 
hypopituitansm They may flatten the clmoid 
processes downward or fail to produce any \ ray 
evidence of sellar deformity In quite a large 
percentage of cases (80 per cent in Cushing s 
experience) they hav e calcium deposits w hich are 
recognizable m the N. ray plate and which are a 
great aid m diagnosis They vary m size and 
condition they may be as small as a pea or as 
large as a lemon they may consist of a simple 
thin wailed cyst or a multicystic calcified or 
solid tumor They produce pressure upon the 
chiasm and cause visual disturbances and these 
constitute the chief indication for therapeutic 
measure There is no positive evidence at 
present that they respond to \ ray therapy and 
operative attack is the only method we at 
present know of dealing with the condition 
The intracranial approach will expose them but 
their exposure is not alw ay s easy Some present 
anteriorly in front of the chnsra and are as 
readily accessible as the adenomata others pre 
sent posteriorly so that the chiasm is pushed for 
ward and dow nward and interposed between them 
and the surgeon Under the latter circumstances 
the lateral approach which we use has some ad 
vantages over the frontal for it is sometimes 
possible to dislocate the chiasm to the side and 
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expose the lesion making unnecessary the trans 
section of the optic chiasm as occasionally done 
by Cushing Not onl\ may their proper exposure 
be difficult but their treatment even when fairly 
satisfactorily exposed remains unsatisfactorv 
The ideal surgical procedure is their total re 
moval but this has rarely been possible Cushing 
has stated that he has been able in a number of 
instance apparently to dissect out completelv 
and totally remove the lesion but this even with 
him must be the exceptional experience They 
are invariably in our experience adherent to the 
optic chiasm and v all of the third ventricle and 
attempts to remove them totally are associated 
with damage to the region about the third \en 
tricle which results m an operative mortality in 
the neighborhood of 50 per cent In our personal 
experience we have never been able totally to 
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remove the lesion and our radical efforts were 
attended with such a high mortality that they 
have been abandoned If on the other hand we 
content ourselves as we now do with the cvacua 
tion of the cyst and the removal of its presenting 
wall the mortality is almost nil but the condition 
almost invariably' promptly recurs The longest 
period of freedom from recurrence in my cxperi 
ence has been 1/ years and although we have 
occasionally been able to tide a patient aton by 
secondary operations we have never been able to 
rev ent the death of the patient from this disease 
hould the lesion be solid w e are in no better case 
for at best we must be content with a partial 
fragmentary removal 

7 Suprasfllar meningiotnala Isolated exam 
pies of suprasellar menmgiomata have been re 
ported by Stewart in 1899 by Archibald m 1908 
by Heinnchsdorff m 1914 and by Lmeralo and 
Cosmeltatos m 1916 Holmes and Sargent pub 
Iished an excellent paper on the subject in 1927 
and more recently (1929) Cushing and Ei en 
hardt have made a noteworthy contribution to 
the pathology symptomatology diagnosis and 
treatment of these tumors In our small 
ence we have nev er encountered these tumors and 
our remarks concermng them do not emanate 
from personal experience but from data m the 
literature The tumors an e from the meninge 
over the tuberculum sell® and are more or le^s 
intimately attached to the adjacent dura indeed 
nests of tumor cells mav be found within the 
dura or extend through this membrane and into 
the underlying bone (Cushing) They are slo\ 
growing benign tumors assuming as a rule a 
spherical shape and presenting a granular mu 
berry like surface In their growth they pu^n 
the chiasm up\ ard and backward the opm- 
nerves straddling the tumor and being separated 
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flattened and elongated These tumors then m 
their earlier stages produce visual disturbances 
uith bitemporal field defects but ivithout deform 
itips of the sella turcica and without glandular 
disturbances In their advanced stages thej maj 
cause in addition to visual disturbances absorp 
tion or partial destruction of the sella turcica 
signs of hypopituitarism, disturbances in smell 
and finall} internal h> drocephalus (Fig 35) In 
their treatment "V raj s as in all menmgiomata 
promise little and these tumors if a correct diag 
nosis can be made should be promptly attacked 
surgically Since they are suprasellar in origin 
they must be etposed % an intracranial approach 
Cushing (21) has found that m their removal the 
excavation of the tumor with the electrosurgical 
loop has great advantages for it permits the 
collapse of the remaining shell of tumor which 
can then be grasped and delivered from its 
position beneath the chiasm After the removal 
01 the tumor its point of attachment may be 
cauterized The results of the treatment of these 
tumors still leave much to be desired but it is 
evident from a study of the two largest senes as 
yet reported that thev depend upon early diag 
nosis and early operative treatment Of the 10 
cases reported by Holmes and Sargent all except 
ing one appear to be advanced cases In i case a 
decompression was done for the relief of general 
pressure symptoms in 8 a partial removal of the 
tumor only was possible Of the 7 who survived 
this operation 3 showed some improvement m 
vision 3 failed to show any improvement and 1 
after a period of temporary improvement showed 
evidences of recurrence In i case in the senes a 
total removal of the tumor was accomplished 
with improvement in vision It is interesting to 
compare this senes with Cushing s in which either 
earlier operation was undertaken or different 
surgical methods permitted a higher percentage 
of tumor removals Of the 15 cases which Cush 
mg reports i died unoperated upon and 2 died 
following operation i from hasmorrhage from 
the ophthalmic artery Of the 12 which survived 
operation the tumor was apparently totally re 
moved in 8 partially and incompletely removed 
m 4 Of the 8 cases m which a total removal was 
accomplished there was improvement m vision in 
one or both eyes m 6 m the 2 remaining there 
was a checking of further loss or improvement of 
vision m oneeyebut a damage to one optic nerve 
with further loss of vision m the other There was 
no cvndence of recurrence in this group for from i 
to I years In the 4 cases in which a partial 
removal wis done i failed to show any improve 
ment and died in 2 years 2 failed to improve but 


are living 3 and 5 years and i showsimprovement 
in vision in one e> e 10 months after operation 
8 Parasellar (prechiasmal, olfactorv groove 
sphenoidal ridge etc ) menmgtoviata The 
parasellar memngiomata similar m their pathol 
ogy to the suprasellar menmgiomata just dis 
cussed differ from them in their point of origin 
and location and therefore in their symptoma 
tology They anse from the basal meninges at 
the side or m front of the sella and may implicate 
the optic chiasm and nerves m their growth 
Dandy ( 4) gave the name prechiasmal intra 
cranial tumors of the optic nerves to a presum 
ably rare form of meningioma surrounding the 
optic nerv es at the optic foramina tw 0 instances 
of which he reported m 1922 (Fig 36) They 
produced visual disturbances due to direct pres 
sure upon the optic nerves rather than to imphca 
tion of the chiasm and it is noteworthy from the 
standpoint of diagnosis that the visual fields 
showed a concentric constnction rather than a 
form of hemianopsia The olfactory groove tu 
mors as their name implies anse from the basal 
meninges along the olfactory groove and in their 
backward extension may implicate the optic 
nerves and chiasm The charactenstic symptoms 
are anosmia a homolateral optic atrophy a con 
tralateral choked disc and mental detenoration 
(Foster Kennedy syndrome) Similarly the 
sphenoidal ridge tumors anse from the meninges 
over the sphenoidal ridge and may implicate the 
optic nerves and chiasm m their growth and 
finally a group of these tumors anse from the 
meninges of the lateral walls of the sella turcica 
and compress the chiasm and optic nerves as well 
as in some instances the third fourth fifth and 
sixth cranial nerves Although these tumors 
form a heterogeneous group from the standpoint 
of their eventual symptomatology yet they have 
these points in common that pnmanly they 
cause disturbances in vision which remain the 
important symptom from the viewpoint of treat 
ment and that they are associated with primary 
optic atrophv and visual field defects which 
indicate involvement of the optic chiasm or 
nerves and in their early stages without sellar 
deformations In their later stages these tumors 
may erode and partially destroy the sella turcica 
may cause signs and symptoms of pituitary 
msuffiaency of involvement of the neigh^ting 
cranial nerves and of the uncinate gyTUs and 
may cause contralateral or bilateral choked disc 
In the treatment of all these tumors surgery 
alone at the present time is possible for as we 
have indicated m discussing the suprasellar 
memngiomata there seems little evidence that 
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they respond to \ ray treatment For their 
exposure the transfrontal intracranial approach 
to the chiasm will suffice for the prechiasmal and 
olfactorj groove tumors but for those arising 
from the sphenoidal ridge and extending into the 
temporal fossa our lateral approach has some 
points of superiority For the tumors ansing 
from the lateral wall of the sella and extending 
downward into the temporal fossa a temporal 
approach may be necessary The results of the 
surgical removal of these tumors have been satis 
factory when removal has been possible Thus 
far the number of cases in which removal has 
been attempted has been small Correct diagnosis 
has been difficult and operation resorted to only 
when the tumor has readied a la^e size Cushing 
(19) 101927 reported the successful removal of 
four large olfactory groove tumors the first m 3 
stages without the aid of the electrosurgical 
loop the three others m one prolonged stage (up 
to 9 hours) with the aid of this instrument The 
only tumor of the sort in our experience was sue 
cessfully removed in two stages In Cushings 
cases and in ours there vvas a most satisfactory 
improvement in vision with amelioration of other 
symptoms Progress m the treatment of these 
tumors should be m the direction of correct early 
diagnosis and early operativ e treatment ^r up 
to the present time they hav e been so large when 
exposed that their removal has been a truly 
formidable procedure 

9 GUomata of the optic neres and chasm The 
ophthalmic surgeon has long been familiar with 
the gliomata originating from the optic nerves m 
their intra orbital portion and has been aware 
of the frequent associated involvement of the 
intracramal portion of the nerves and the chiasm 
The neurologic surgeon has much more recently 
become interested in the primary gliomata of the 
chiasm and intracranial portion of the optic 
nerves and because of the occasional exposure of 
these lesions by an intracranial approach under 
the mistaken diagnosis of a suprasellar cramo 
pharyngioma or other tumor For many years 
these tumors were variously designated and 
there was great confusion in their patholt^ical 
terminology Verhoeff in 1922 after a careful 
study of these tumors concluded that practically 
all of them are gliomata and since that time they 
ha e been referred to under this title They 
present on exposure a bulbous enlargement of the 
optic nerves and chiasm unmistakable when once 
seen (Fig 37) Usually the tumor is confined 
within the sheath of the nerves and chiasm but 
occasionally as in one of our cases it may break 
through the sheath at one point and present a 


spherical nodule outside the nerves and chiasm 
but attached to them by a stalk or pedicle The 
tumors have most frequently occurred in early 
life (under 12 years) but may occur m adult life 
They may produce only the symptoms of head 
ache visual disturbances optic atrophy and 
visual field defects or in addition may cause 
fiattemng of the sella turcica and climcal evi 
dences of hypophyseal deficiency In 6 of the 18 
cases in Cushing s ( o) series the condition was 
associated with von Recklinghausen s disease 
While a diagnosis m the past usually has not been 
correctly made it is certain that we shall do 
better now that we are more familiar with the 
condition and chiefly by a better interpretation 
of the sellar changes and by the enlargement of 
the optic foramina The treatment of the condt 
tion remains problematical Since the primary 
indication for treatment is the preservation of 
vision the radical removal of the tumor if possi 
ble seems out of the question for it would cause 
the bhndness one naturally wishes to prev ent It 
would seem at first thought that surgery has 
nothing to offer m the treatment of these tumors 
and could an accurate diagnosis be made they 
had best be left alone I can find only a few 
recorded cases proved by operation in which 
X ray treatments have been given and in these 
there has not been any improvement m vision or 
checking of the loss of vision Certain theoretical 
considerations suggest that we should not yet be 
completely discouraged regarding the treatment of 
these tumors They are slow growing My first 
case lived 4 years after the operative demonstra 
lion of an advanced tumor before vision was 
completely lost My second case is Imng 1*2 
years after operation with vision actually (and 
unaccountably) improved One of Cushings 
cases lived 7 years after operation his vision 
being stationary for this period In all carefully 
recorded cases visual disturbances have at first 
been unilateral and only subsequently has bilat 
era! involvement occurred In the majority 01 
cases, when first seen by the neurologic surgeon 
there was blindness in one eje impairment oi 
vision in the other These observations sugge^ 
that the lesion is at first unilateral and if 
so surgery might have something to offer (Fig 
38) We need very much a senes of accurate 
penmetne examinations m the very early stage* 
of the condition for we could thereby gam a 
better idea of the starting point of the lesion 
Again there is the possibility that longitudma 
incisions through the sheaths of the nerves an 
chia^ (neuroschizis) iraght improve vision tern 
poianly for because of the long duration of t 
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condition and an occasional autopsy description 
of nerve fibers widely separated by tumor tissue 
we get the suggestion that the nerve fibers are 
for a long time compressed rather than actually 
destroyed Whether the release of the tumor 
from Its enveloping sheath would cause the more 
rapid growth of the tumor into the surroundings 
and do more harm than good is problematical 
10 Gliomata arising about the infundibulum 
In a personal series of 45 successu e lesions about 
the chiasm exposed by an intracranial approach 5 
(ii per cent) v-ere found to be gliomata arising 
about the infundibulum or third ventricle 
Martin and Cushing (68) m lo 3 reported 233 
lesions about the chiasm 6 (2 5 per cent) of 
which rv ere gliomata arising in this neighborhood 
it 15 probable that the high percentage of cases 
seen b> me is unusual Our pathological diagnoses 
can scarcely be at fault Three of the tumors were 
solid and fragments i,sere remo\ed for micro 
scopic section two uere partly cystic and the 
fluid was the typical >ello\Msh fluid which 
promptly clotted They clearlj could be differ 
entiated from other suprasellar lesions which \%e 
ha\ e seen at the operating table They differ m 
their symptomatology from the other groups of 
tumors we ha\e been discussing in that they 
more early produce a choked disc due to increased 
intracranial pressure the result of occlusion of the 
third \ entricle Yet we know little of their early 
symptomatology for all the cases which ha\e 
come under our observation have been late cases 
with either a choked disc vi ith optic atrophy or an 
optic atrophy clearly secondary to a choked disc 
They come under discussion here because they 
may be confused with the late stages of the 
various lesions we have previously discussed 
They present the symptoms of headache dis 
turbances of vision visual field defects an en 
larged or partially destroyed sella turcica signs 
of hypopituitarism and ophthalmological changes 
which may be of the nature of a secondary 
atrophy or a choked disc with atrophy In 2 
cases we first confused the lesion with a cerebellar 
tumor Their treatment is at present unsatis 
factor> In one of our cases calcification of the 
large tumor occurred and the patient when last 
heard from was well although completely blind 
10 years after the exposure and v enhcation of the 
lesion In another case ray treatments had 
for a few months a remarkable effect the head 
aches disappeared the vision improved and 
the patient appeared well There was howr 
ever an immediate recurrence of these sjrop 
toms which were unaffected b> subsequent ray 
treatments 


II Cholesteatomata dermoids, and teratomata 
These are rare tumors in the chiasmal region and 
we have not >et encountered any of them 
Cushing (20) m 186 osteoplastic transfrontal 
explorations of the chiasmal region found i 
cholesteatoma m 219 cases of verified tumor 
producing s>mptoms of dyspituitansm he (17) 
found 4 teratomata and 1 cholesteatoma The} 
art. included only for the sake of completeness 
In view of their rarity it is unlikel} that for the 
present they will be correctly diagnosed The} 
present the symptoms of suprasellar tumors 
Their treatment is surgical remov al if possible 
1 Suprasellar and parasellar aneurisms In 
tracranial aneurisms are not so uncommon as 
formerl} supposed Those which anse about the 
chiasm and ma} therefore implicate it and the 
optic nerves are chiefly the aneurisms of the 
internal carotid of the anterior cerebral and of 
the anterior and posterior communicating ar 
tenes These comprised 53 or 34 per cent of the 
134 cases of aneurism of the basal arteries of the 
brain collected by Gow ers A discussion of these 
lesions and their varied symptomatology need 
not be entered into here Of interest m our 
present discussion is that they may cause visual 
disturbances bitemporal or other visual field 
defects destruction or not of the sella turcica 
ocular palsies anosmia and mental disturbances 
umlateral optic atrophy and contralateral choked 
disc etc They may then simulate in their 
clinical manifestations the hypophyseal tumors 
the suprasellar tumors and the olfactorv groove 
tumors (20) Of especial interest is the small 
group of suprasellar aneurisms (15) described by 
Cushing (20) three of which were exposed and 
verified at operation (Fig 39) They presented 
the clinical findings of visual disturbances pn 
mar} optic atrophy and bitemporal field defects 
with little or no changes m the sella turcica — a 
group of symptoms designated by Cushing the 
chiasmal syndrome common to many of the 
lesions we have been discussing It becomes 
then of importance to recognize the aneurisms 
about the chiasm if possible before operation 
and certainly at the operating table for the fail 
ure to do so in the latter instance may well lead 
to a serious and embarrassing situation Their 
recogmtion before operation so far as I can gather 
rests more upon an accurate histor} — the historv 
of sudden and perhaps repeated attacks of ago 
nizing headaches of temporarj loss of conscious 
ness and bloody cerebrospinal fluid — than upon 
any specific clinical findings These are svmp 
toms not of the lesion itself but of periodic 
leakage from a small rupture In their absence, a 
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pre operativ e diagnosis may be impossible (Cush 
mg s 3 cases) A subjective or objective bruit is 
usually absent Concentric lamellae of calafica 
tion as in one of our cases maj suggest the cor 
rect diagnosis Pfingst and Spurting emphasize 
the frequent association of ocular palsies as more 
or less significant Their treatment if an accurate 
diagnosis can be made may for the moment be 
considered non surgical I cannot find a recorded 
case m which after the unetpected erposure of 
one of these aneurisms a serious effort has been 
made to attack it by any of the methods used 
elsewhere in the cure of this disease To the sur 
geon who has been confronted with one this is 
readily understandable and >et it might be 
quite possible to cure the small median sub- 
chiasmal aneurism through the induction of 
clotting w ithm its wall No doubt this effort will 
sooner or later be made 
13 Chronic cisternal arachnoiditis At least 
one condition other than tumors raa> give rise 
like them to visual disturbances of varwng sever 
ity primar> optic atrophy and visual field defects 
which may be of the nature of a bitemporal hemi 
anopsia but need not necessarily be so The sella 
turcica is normal For want of a better term the 
condition has been called chrome cisternal arach 
noiditis As was noted in preceding pages the 
spare between the optic chiasm above and the 
sellar diaphragm below is occupied by the as 
terna chiasmatis In the condition which we are 
discussing the walls of this cistern are thickened 
and fluid collects within them under sufficient 
pressure to cause compression of the chiasm with 
resulting bitemporal field aspects This is un 
doubtedly one condition seen at operation but 
m addition to this there is apparently a condition 
of similar nature but without e'vcessive distention 
of the chiasmal cistern mamfested chiefly b> a 
thickening of the pia arachnoid around the opUc 
nerves at their junction with the chiasm and 
extending forward to the optic foramina The 
nerves seem embedded in and strangulated bv a 
mass of adhesions as is seen sometimes in orach 
noiditis involving the spinal cord Under these 
circumstances there is instead of bitcnqxnal 
field defects a more or less concentric constncUon 
of the fields of vision That I should have exposed 
these conditions 4 times in a recent senes of 17 
successive explorations of the chiasmal region 
would suggest that the condition of chronic 
chiasmal arachnoiditis is more common than has 
generallj been supposed Cushing in several 
articles on the chiasmal syndrome refers to it 
and m one ( 0) reports a case operated upon for 
the s>mptoms of progressive loss of vision optic 


atrophy and bitemporal field defects At opera 
tion the cbiasm was found enveloped m a thick 
ened and grajush arachnoid containing a great 
excess of fluid There was no improvement in 
vision following the operation Aside from this 
report— which Cushing states has not been his 
onl> expenence — I fail to find any very definite 
references to the operative treatment of this con 
dition Of the 4 cases in m> senes all showed 
marked loss of vision (one bhnd) assoaated with 
a primarj optic atrophy (one showed slight 
papiUcedema) In 2 there were obvious temporal 
field defects m 2 a more or less concentric con 
stnction of the fields of vnsion In all the sella 
turcica was normal In 3 there were no chnical 
evidences of h>’popituitansm in i outspoken signs 
of hypophyseal deficiency At operation a chronic 
cisternal arachnoiditis with adhesions about the 
optic nerves was the evident condition In 3 of 
the 4 cases there was m addition to the condition 
about the chiasm a thickemng of the pia arachnoid 
with an excess of cerebrospinal fluid over the 
frontal and temporal lobes exposed m our ap- 
proach to the chiasm so that the chrome cisternal 
aiachnoidius appeared to be but a part of a more 
or less general condition Following operation 
there has been a remarkable improvement in the 
vision of all 4 patients One however has been 
so recently operated upon that statements regard 
ing the late results cannot >et be made Of the 3 
X has satisfactory vision and is following his 
usual work 3 >ears after operation without as jet 
any signs of recurrence of the condition 1 has 
satisfactory vision (can read the finest pnnt) and 
IS doing her usual work as a nurse i jear after 
operation and i (previouslj completel) blind) 
can with glasses read the finest print and is 
without symptoms of a recunence of the condi 
tion 6 months after operation Thus far then 
our expenence w ith the surgical treatment of this 
condition has been quite satisfactory The cases 
will be detailed at greater length in a subsequent 
report 

SUmiARV 

I The intracranial approach to lesions about 
the cbiasm has become the operation of choice 
and has largely supplanted the transphenoidal 
approach e\ en for tumors and c> sts ansm«' withm 
the sella turcica , 

a Largely through a more consistent use 0 
this approach a whole series of lesions about tne 
chiasm unsuspected 20 jears ago has come 
within the knowledge of the neurologic surge®^ 
and their symptomatology clinical signs an 
Vray mamfestalions have come to be bet 
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understood The ophthalmologist should make 
himself familiar Tvith these lesions for to him per 
haps the majonty of patients harbonng them first 
come 

3 The treatment of many of these lesions 
remains problematical It becomes evident that 
progress in their treatment would be facilitated 
if reports of the treatment of lesions about the 
chiasm were made with particular reference to the 
pathology of the lesions treated At the present 
time it IS often difficult from the reports m the 
literature to get any accurate idea of the results 
of the treatment of lesions about the chiasm 

4 The X ra> has been a distinct contnbution 
to the treatment of the hypophyseal adenomata 
both chromophil and chromophobe In certain 
cases it may check the growth of the tumor and 
delay or make unnecessary its operative partial 
removal It is a \ aluable adjunct and should m 
our opinion be used routinely m the postoperative 
treatment of these tumors It is possible that the 
improvement in the results of the operative treat 
ment of hypophyseal adenomata attnbuted in 
part by us to the more logical removal of that 
portion of the tumor directly compressing the 
chiasm and nerves may m greater part be due to 
more frequent use of postoperative X ray treat 
ments The use of this method is not without 
danger Its use as an alternative to surgery 
presupposes accurate pathological diagnosis for 
so far as out present knowledge goes the hypo 
physeal adenomata alone of the many lesions 
about the chiasm respond to it Its indiscrim 
mate use in lesions about the chiasm may do great 
harm and it should m our opinion be given onlv 
with the knowledge and consent of those familiar 
with these lesions 
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N O recognized surgical procedure shows more 
modifications and improv ements during the 
last few years than penneal prostatectomj 
The anatomical pnnciples of approach and expo 
sure as first presented by Hugh H Young remain 
fundamental and will alwajs do so if protection 
of the rectum and the muscles of mictuntion are 
to be secure The perineal operator must know 
in all Its complex details the anatomy of the male 
perineum The topography of the region in rela 
tion to penneal prostatectomy \\as recentl> 
presented ^ Since then certain modifications of 
method have proved so satisfactory that it seems 
appropnate to present them as an appendix of 
the method of procedure then m use Not all 
are by any means original but ha\ e been devel 
oped m. routine practice with assoaates as a 
group* The operation as described m 1929 is 
transitional 

Modifications of \oungs original technique 
have as objectives more complete visual en masse 
enucleation complete hemostasis and an ap* 
proadi to primary healing with shortened hos 
pitalization En masse enucleation per perineum 
has raised the question of postoperati\e stric 
ture suture and closure without packing or 
penneal drainage tube for purpose of pnraary 
healing that of secondarj hasmorrhage and infec 
tion These objections ha\e been overcome 
satisfactonlj but not to the point of considenog 
the procedures used to do so as standardized or 
entirely perfect Certain steps necessanly will 
change with the advance toward perfection of 
allied surgical procedures The distinct and 
solid gams of the last few jears in the surgical 
care of the prostatic tending to make an already 
benign operation safer and to gi\e better results 
m every waj are worthy of discussion 

The problem of prostatectomj falls under four 
headings (i) preparation (2) anaesthetic {3) 
surgical technique and (4) postoperative care 


PREPARATION 

The virtue of proper preparation for operation 
of ever> patient with an enlarged prostate is not 
umversallj recognized even bj urogemtologists 
It should be 'Why subject a man m excellent 
health with a large prostate but small residual 
that is free of infection to an arduous week or 10 
dajs of catheter preparation? Why should a man 
who cannot be cathetenzed but whose bladder 
IS not palpable not be operated on at once? The 
answer requires a detailed discussion of unnarj 
sepsis of the physiology of micturition of anti 
peristalsis of the seminal tract and references to 
these aspects of the problem need be sent only 
to the inexperienced Every case should receive 
prolonged catheter or cystostomy preparation 
for the simple reason— 'it is safer This holds for 
whatever type of operation But for penneal 
prostatectomy after which a urethral catheter 
is worn It is particularly important Catheter 
preparation is preferred to cystostomy alwavs 
for this reason Optimum success m the operation 
as now done is secured largely by the man being 
able comfortably to wear a urethral catheter 5 to 
7 day's after operation For this reason occasion 
ally suprapubic enucleation is preferable when 
cystostomy has been required But it is surpnsmg 
with the proper trained assistance in the care of a 
retention catheter how seldom evstostomv is 
indicated — twice in 3 years in my experience 
Formerly the greatest burden of retention 
catheter was mtercurrent epididyimtis Early 
bilateralvasohgation largely prevents this Rarely 
a man gets an ascending fumculitis recognized as 
a tender cord running from the point of ligation 
through the inguinal ring which never gives as 
high a temperature or lasts as long as epididyimtis 
An associated seminal \ esiculitis should be looked 
for and treated It is m such cases when recog 
nized before operation that radical prostatectomy 
with seminal vesiculectomy may be indicated 
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SlilpLE TEOIhaQUE OF VASA LIGATION 

A simple and at the same tune efficient tech 
mque of vasa ligation is with curved needlep (Ao 
14) The scrotal skin with the vas is grasped 
firmly in the left hand so that the vas lies in the 
groove (made by pushmg the thumb against the 
first and second fingers, of the same hand) 
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between the first and second fingers on the skin 
surface behind and the thumb on the skm surface 
abo\e thus preventing its slipping away The 
skin and subcutaneous tissue with the vas ate 
anffisthetized locally on whichever surface is 
more convenient A curved needle is passed in 
and out of the upper or lower skm layer just 
beneath the vas and at right angles to it the 
needle s pas age being easily guided bv the sense 
of touch of fingers and thumb holding the vas 
H«mostats to the same side on the needle at 
ba e and tip make of it a retractor to lift the vas 
which now lies just beneath the skm surface in 
the curve ot the needle A short incision over 
the belly of the needle exposes the vas which can 
be felt to roll beneath the finger on the needle A 
second curved needle can be used to lift the vas 
out of this bed freed of its capsule It is then 
doubly ligated and divided 

AV^STHESIA 

Spinal anasthesia has become popular and is 
ideal for the operation of prostatectomy Res 
piratory complications are practically eliminated 
with Its use The fall in blood pressure is some 
times serious Labat s rule of keeping the head 
low continuously should be rigidly followed 
Spmal IS much quicker easier on the patient and 
for this reason usually more satisfactory to the 
surgeon than sacral and paravertebral block 
IVhen anssthesia fails with the latter gas and 
oxygen are required All things considered 
spin il anssthesia when not contra indicated is 
comparativ ely s ife but sacral anssthesia is safer 
in the long run of cases even when many of these 
Will require gas Recently we have used local 
infiltration anssthesia successfully doing a 
complete operation with bladder discomfort and 
fullness as the only complaint of the patient We 
are inclined to regard sacral with local infiUra 
tion when needed as much safer than spmal 
antesthesia 

OPERATION 

The minor modifications of method pertain 
to exposure enucleation hsmostasis retention 
catheter and closure 

It IS unnecessarv in every case to expose the 
posterior prosiabc surface widely by complete 
division of recto urelhrahs muscle With the 
long urethral tractor of \oung first advocated 
for use in seminal vesiculectomy (Geraghtvsor 
Crowells tractors are preferred by seme) the 
prostate is lifted into the field and after division 
of conjoined tendon and a few of the more 
superfiaal recto-urethial fibers is palpable The 
bulb need not be freed nor lifted to expose the 


membranous urethra The anatomical relation 
of tmnsversus perinei on each side to the central 
point of penneum under the bulb is better left 
undisturbed Little use is made of anterior 
tracbon The sense of finger touch localizes 
defimtely the central point of the perineum bv 
feeling the shaft of the tractor m the urethra just 
below (above — on operating table) the prostatic 
apex and the line of rectal reflection on the hulg 
mg prostate beneath is known to be near this in 
the midline Division of all these tissues to free 
the rectum is only occasionally necessary (in 
cancer or when radical removal is in mind) The 
edge of the right levator am is stripped down 
from where it hugs the nght lateral surface of the 
prostate beneath Holding it down with the left 
index finger the loose tissues covering the 
prostate are divided by cutbng down on the 
right lateral prostabc surface below the apex 
as presented to the operator unbi the glistening 
membrane of Denonvnllier is reached The 
nght lateral surface can at once be readily 
exposed by blunt dissection Working toward 
the roidlme and opposite side from the patient s 
nght to left it IS usually pos ible to obtain quite 
satisfactory exposure for enucleation without 
complete division of rectal attachments by push 
ing these over to the left carrying the rectum 
along (A left handed operator would prefer 
working from paUent s left to nght ) 

En masse enucleation is not imperative Quite 
as good results may follow segmental removal 
But freeing the enlargement m one piece has 
advantages for thoroughnes and better surgical 
repair The peculiar nature of prostatic enlarge 
meat is significant here Prostatic hyperplasia 
affects periurethral glands not true prostatic 
glands These latter are pushed away from the 
neck carrying ejaculatory ducts and arc all 
compressed together posteriorly to form the false 
capsule of the enlargement Preservation of 
ejaculatory ducts in view of almost universal 
duct ligation preparatory to operation is no 
longer matter of concern 
The enlargement has no real relabon to the 
true prostabc lobes A (middle ) commissural 
lobe enlargement a lateral lobe enlargement an 
anterior lobe enlargement do not mean 
plasia of the anatomically recognized middle 
lateral or antenor lobes That is vvhy the 
posterior lobe has never been known to by^^ 
trophy In this sense none of the others do either 
But any one of the six lobes may undergo malig 
ivmt changes Hyperplasia arises from groups or 
small glands sometimes anterior in the majority 
lateral and posterior between the region o 
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\ erumontanum and neck closei> related to and 
surrounding the urethra Their relation to the 
comiTussural group of Randall the subcervical 
group of Albarran and the subtngonal group of 
Home 15 uncertain Hvperplasia of these pen 
urethral glands except the Albarran and Home 
pushes the true lobes a^a> from the bladder 
elongates the urethra and may produce mtra 
vesical projections "fthich are never pedunculated 
Structurall> the anterior lobe is chicfij smooth 
muscle glandular tissue being insignificant and 
that IS whj there is such a thm false capsule 
antenorlj as compared to the one posteriorl> 
after enucleation of enlargement Prostatic en 
largements of size therefore actuallj separate 
the prostate proper with the \ erumontanum and 
external sphincter from the vesical neck The 
fibers of the tngone described as passing over the 
sphincter to attach near the \ erumontanum must 
be separated therefrom by such enlargements and 
the mechanism of internal sphincter relaxation 
cannot be satisfactonly referred to this pull 
Micturition is quite normal after prostatectomy 
which has destro>ed the attachment Enucleation 
therefore removes a periurethral growth distinct 
from the prostate proper which itself has been 
pushed posteriorly and compressed by it Randal! 
finds the subcervical group hjperplasias alnajs 
p dunculated and intravesical and for this reason 
advises the suprapubic route But the> are quite 
easily removed penneally even when, practJcaU> 
the only enlargement I have once found such a 
p dunculated growth antero left lateral which 
was easily removed with its entire mucous cover 
ing through the internal sphincter penneally A 
complete c>stoscopic diagnosis of the type of 
hyperplasia present is always necessary if one 
chooses the perineal approach otherwise these 
rare pedunculated growths might easily be over 
looked 

A wide crescentic inasion of this compressed 
prostate or false capsule permits thorough freeing 
of the h}’perplasia at the neck separation and 
preservation of the encircling internal vesical 
sphincter fibers division of the urethral mucosa 
below the external sphincter and radical removal 
of this unit growth with tliat portion of redundant 
mucosa belonging to it Such en masse removal 
does not predispose to stricture provided repair 
of the distorted relations is surgical and not left 
to haphazard restitution by packing the cavity 
left behind with rolls on rolls of gauze as mc»t of 
us did formerly Even then stricture was ex 
tremely uncommon but instrumentation was 
later sometimes difficult or impossible because of 
urethral distortions of such unsurgical r^ututions 



Fig i Incision of the urethra at the apex of the 

E restate A short incision into the raid portion of the 
vator muscle layer on each side permits wider retraction 
with two deep posterior retractors instead of one thus 
giving better exposure The seminal v esicle tractor shown 
oiagtanunalicaHy with blades open in the bladder (placed 
too low in the fgure) hits the prostate into the field 
Portions of seminal vesicles ate seen at the base of the 
prostate 

Hecmastasis is of immediate importance struc 
tural repair of later though equal if not more 
importance The two benefit by joint considera 
tion The anatomical situation alter enucleation 
by way of the perineum through the crescentic 
incision of the posterior prostatic surface is the 
large cavity previously occupied by the pen 
urethral hyperplastic mass This ragged cavity 
IS bounded v esically by the orifice of the bladder 
with its more or less dilated sphincter and its 
ragged mucosal edge which is completely sepa 
ralM from the urethra anteriorly by the insignifi 
cant thin anterior capsule and muscles denuded of 
mucosa posteriorly and laterally by the thicker 
false capsule of compressed true prostatic tissue 
carrying ejaculatory ducts which by reason of 
earlier incision presents lateral lamell® and a 
central flap but also denuded of mucosa and 
urethtally by the completely divided urethra 
held m relation to the cavity by the lateral 
iamdlie of the false capsule The major h$mor 
rhage is seen to be at the bladder neck posteriorly 
and laterally Mattress sutures one on either 
side entering the lateral lamella at the farthest 
possible point to the side piercing the sphincter 
and mucosa of the neck at the corresponding 
octant and coming back through both i centi 
meter below effectually control bleeding asarule 
and eiimmate the dead space of the cavity 
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tala 

latetalh and postenorU The (lap lajer ol iht 
false capsule is sutured into place after placement 
of a urethral catheter 

\ iirglfirol calh ter is placed for the purpose of 
urethral restoration as after resections of the 
bulho membranous urethra for stricture and is 
relamed as a rule 5 to 7 da>s It is al^ay le 
mo%ed on the seventh day and the urethra 15 
thorou^hlv irrigated once or twice for a few 
da>s Should there then be urinary leaV^iee 
throu h the penneum it is sometimes replaced 
for ^ to 4 davs or so until the penneum re 
mains dtv without it Wildbolz has recently 
advocated suturing the vesical neck to Ae ure 
thra as desenbed below m radical prostalec 
tomy m his partial prostatectomy operation 

(Fir 5) 

The flap of compressed prostate is next 
sutuied into proper relation with the lateral 
lamellje bv tight cloiiire and the recto-urethrali 
fibers previously pushed aside are now drawn 
back in place over u Suture of levator am 
completes the closure No packing is used 

Infection Complete closure increases the 
danger of postoperative vnfetuon D^ndent 
dramaoC has been the advantage of the permeal 
route Can ne deliberately cast it aside? An 
antiseptic solution in the bladder such as pet 
man^anate of potash or metcurosol and thorough 
irrigation of the operative field during the course 
of the operation and before closure are not 
always sufficient Occasionally abscesses form m 
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the closed tissues We are now working on a 
system of capillary tubes after the Canel 
method in wounds so that the field can be 
percolated with Dakin 5 or similat fluid fit a fen 
days after operation 

RABICAL OPERATION 

Occasionally men come for operation who have 
long suffered with urinary sepsis prostatitis and 
vesiculitis Tbcit enlargement « a late complica 
lion Simple removal of the enlargement fads to 
give them as much relief as it shoifld FrequenO 
and burning may continue and pyuria be con 
slant but with no residual Pyelonephritis 
lithiasis vesical diverticulum etc are often 
responsible for such seeming failures of prostate 
tomv but a not infrequent one easily corrected 
if recognized at the lime of operation is scminai 
vesiculitis , 

In those cases that hav e had a free exposure ot 
the pro tatic surface when of size one is impress^ 
by the lelativelv thm layer of compressed 
prostate left after enucleation of the hyperplastic 
mass It is so thm and broad as to 
antagonistic to good restoration of the urethra 
There is nothing left anteriorly and on]> a broa 
posterior thin layer containing ejaculatory duct 
— unnecessary after vasa ligature The . 
false capsule might easily be sacrificed Stnictur 
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Fig 4 Ettracapsular eBUcleatiofi JS completed Very 
little bleeding is encountered les than usually follows 
intracapsulat enucleation of a hyperplastic miss Usually 
the vesical mucosa can be. broken through anteriorly inside 
the sphincter with a linger or incised Through this 
opening the short tractor or a spoon tractor is insetted to 
define the sesical neck from which the prostate is now 
carefully dissected The seminal vesicles are then freed by 
blunt dissection the vasa isolated ligated and divided 
and the whole prostate both sesides and ampulhc come 
away m one piece (See Fig 7 ) 

restoration would not be endangered thereby 
Sphincter preservation would be identical 
With this in mind fi\e radical prostalo 
semmal vesiculectomies ha\e been done for 
hyperplasia complicated with chronic \estcuhtis 
and the results have been cntirel> satisfactory so 
far as control and postoperative course are con 
cemed 

The vesical neck is sutured to the membranous 
urethra by two anterior and two or more posterior 
sutures and the denuded prostatic «;p3ce is 
thereb> completely eradicate as shown in the 
accompanying illustrations (Figs 1 to 5) 

POSTOPERATIVE CARE 

A detailed discussion of postoperative care is 
not intended Methods of catheter care — as to 
how and when to irrigate with what and 
the period of changing of urethral hygiene when 
to empty penodically or dram continuously 
when to apply suction or continuous irrigation 
etc — are extremely important if the catheter xs 
to function for 5 to 7 days or longer What 
follows about secondary hemorrhage has not been 
seen mentioned yet the simple procedure has 
proved of great value on three occasions 
Secondary or postoperative hemorrhage may 
occur from the third to the fourteen^ day It 
amounts to httle after that The seriousness of 



Fig 5 Anastomosis of vesical neck to membranous 
urethra After the c deeper sutures are placed the urethral 
catheter is turned into the bladder and i to 5 other sutures 
complete the anastomosis 

the complication is not loss of blood so much as 
retention because the bladder fills with blood 
clots Rarely can they be satisfactorily aspirated 
through the catheter, not even tSe Coude 
Patients cannot stand repeated cleansing of the 
bladder with a metal instrument such as a dot 
evacuator Besides if such procedure has to be 
repeated it means too mu^ loss of blood as 
indicated by falling blood pressure and shock 
Formerly with open perineum it was quite simple 
to repad. but with perineum tightly dosed it is 
not so simple Now after one or two aspirations 
of clots according to arcumstances we stop such 
secondary bleeding which is found usually to 
come fronv the vesical neck by fulguration of the 
bleeding points through a McCarthy urethro 



Fig 6 Sketches shomng uietfiod of inserting urethral 
catheter 
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scope Only thrice has this been indicated but 
each time ^as effectue 

To conclude the discussion oi after care should 
be mentioned a procedure the %alue of nhich at 
times IS not sufhcientli recogniaed Occasion 
illy a rather acute pylonepmhs complicates 
a prostatic s convalescence starting frequently 
coincidentally nith establishment of voluntary 


mictuntion Should a high temperature and 
leucocytosis persist more than 3 or 4 days 
ureteral catheters should be placed and retained 
a fen days being irngated e\ery 2 hours (cier 
cuiocbrome alteinatmg with salt solution^ It is 
a matter of surprise and satisfaction to see the 
temperature promptly reach normal in most of 
these cases under such management 

RESULTS 

It IS not intended to gue detailed anahsis of 
cases Procedures are still being modified Ro 
standard method has been reached Not all cases 
even of the last few months have had complete 
do ure But this undoubtedly is the right ob 
jective It shortens hospitalization Cases which 
have had pnmarv healing mav now go home 
any time after the eighth day If they go 
within 2 weeks it is a surgical triumph Formerh 
the prime consideration was mortality It is still 
so But when the mortalitv of a maior operation 
falls as low as that of perineal prostatectomy less 
than 3 per cent for all types of cases major 
consideration becomes improvement of con 
valescence and results Better methods of 
preparation better anxsthesia and better meth 
ods of postoperative care must share with an 
operation that gives better healing and function 
(complete hsmostasis) further reduction of this 
already low mortality rate 
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THE SURGICAL TREATMENT AND MANAGEMENT OF 
PHARYNGO-CESOPHAGEAL DIVERTICULUAI 

ALBERT E JIcE\ ERS M D FACS Rock Island Illinois 


M V purpose m presenting this article is to 
review the interesting phases of the evolu 
tion of the two stage operation to outline 
a detailed plan of surgical management and to 
report a typical case of pharyngo cesophageal 
diverticulum Only the pharyngo cesophageal pul 
Sion diverticulum (Zenker) will be considered 
These div erticula arise from the posterior wall 
of the oesophagus at the low er end of the pharynx 
on a line with the cricoid cartilage It is a hernia 
tion of the mucous membrane and submucosa of 
the oesophagus through a weak point known as 
the Lamer Hackermann point near the junc 
tion of the inferior constrictor muscle and the 
longitudinal muscular bands of the oesophagus 
Dr Chevalier Jackson calls attention to an 
mco ordination of the cncopharj ngeus muscle in 
which the muscle fibers pull m opposite directions 
and create the weak spot through which the pro 
trusion occurs This weak spot is between the 
pars obliqua and the pars fundiformis of the cnco 
pharj ngeus muscle (the inferior constrictor of the 
pharj nx) Continued mechanical pressure at this 
bulging point gradually increases the size of the 
sac until it produces symptoms The sacs vary m 
size from that of a pea to a large pear During 
deglutition pre sure distends the posterior wall 
It occurs more frequently in men than in 
women (about 4 to i) The usual ages reported are 
from 42 to 80 jears averaging between 50 and 
60 years in individuals who are more prone to 
other hernias and in those who show a congenital 
tendency toward diverticula elsewhere 

Surgical treatment giving satisfactory results 
began about 25 >ears ago Previous to this the 
mortalit> ranged from 16 to 23 per cent 

HISTORIC VL DVTV OX THE SURGICAL TREATMENT 
Wheeler of Dublin in 1886 reported a case 
cured by the surgical removal of oesophageal 
diverticulum Von Bergman and Theodore 
Kocher reported other successful removals of 
diverticula in 1892 Girard of Berne 1886 re 
ported 2 cases m which he invagmated the pouch 
into the oesophagus and sutured the external 
aspect of Its neck with three layers of sutures 
No obstruction resulted A E Halstead of 
Chicago treated a case in 1904 by a similar 
method he invagmated the sac applied a purse 
string suture around the neck and covered this 


with three rows of sutures m the oesophagus 
Their idea was to avoid opening the pouch or the 
oesophagus Halstead pointed ou t that this method 
was adapted only to diverticula of small size 
Tlus technique was improved and modified by 
Bevan w ho reported the Sippy Bevan operation 
in 1917 A series of longitudinal and circular 
pursestnng sutures were inserted in the wall of 
the sac The tying of these obliterated the pouch 
Halstead (4) developed a two stage operation 
which he practiced for a number of years but as 
far as I know did not report it until 1919 The 
first stage consisted of the isolation of the sac 
twisting it on itself transversely and suturing it 
to the upper end of the wound The second stage 
was done 10 to i days later when the wound was 
reopened and the sac removed by cautery A 
pursestring suture was applied around the neck 
of the sac the stump was invagmated into the 
oesophagus and the longitudinal fibers sutured 
over it 

Goldmann recorded 2 successful cases operated 
upon by the two stage method m 1907 He iso 
lated the sac as m primary excision but instead 
of cutting off the pouch turned it upward and 
sutured the fundus to the upper angle of the 
wound Later he modified this technique by con 
stneUng the sac lightly with catgut the skm then 
being sutured except at its lower end A second 
stage was done 10 days or more later when the 
wound was re opened the pouch excised and 
sutured as in the one stage operation Goldmann 
also reported having ligated the neck of the sac 
tightly to insure strangulation and necrosis of the 
pouch packing it high in the wound with gauze 
and only partially closing the skin, leaving it 
open for drainage The second stage consisted m 
removal of the sloughing sac in a w eek or two but 
leakage occurred and resulted m an unclean pro- 
cedure which was not too free from nsk 
When the Goldmann two stage operation is 
mentioned today it generally refers to the one in 
which the sac was turned up and ligated loosely 
with the idea to prevent food and air from enter 
mg the pouch yet not having it tight enough to 
cause strangulation and necrosis 
Wilke and Hartley modified the Goldmann 
operation by incising the pouch and performing a 
submucous resection of the mucosa which they re 
moved leaving the fibrinous coat that they had 
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invaginated and closed the opening bj purse 
string suture Later Frank H Lahey improved 
this procedure b> making a thorough isolation of 
the sac to its neck, and a hi"h implantation m the 
wound suturing the sac to the skin or the para 
th>Toid muscles if the sac was short At the 
se ond stage he did not attempt to remove all the 
walls of the sac because of the danger of re open 
ing the space behind the cesophagus The neck 
of the sac was exposed and the sac cut off with 
scissors thus exposing the submucosa which was 
separated from the wall down close to where it 
joined the cesophagus This mucous membrane 
was cut away and a strip of boric acid ointment 
impregnated gauze was passed into the sac ca 
nal thus pushing some of the loose mucosa ahead 
of it 

C H Ma>o at the first stage sewed thesac to 
the sternocleidomastoid musde without ligating 
or twisting the ac The second stage was done lo 
dajs later Judds (7) technique consisted m 
freeing, the sac m the usual manner carefully 
separating the adhesions from the anterior wall of 
the sac to the posterior wall of the cesophagus up 
to its neck suturing the neck of the sac to the 
sternocleidomastoid or platysma muscles with a 
few interrupted sutures and closing the wound 
around the div erticulum At the second stage the 
wound was re opened to the neck of the sac the 
sac was ligated with a pursestring suture and re 
moved without any attempt to suture over the 
wall of the cesophagus 

In 1923 Judd found less than 200 cases oper 
ated upon but since then many more have been 
added and it is evident that this condition is being 
recognized more frequently Practically all cases 
that come to surgery have been treated for several 
years on an erroneous diagnosis 

Be innin with 1907 to the present date there 
have been published many excellent articles deal 
in" with the two stage operation by Goldmann 
Halstead Murphy Mayo Judd Lahey Hill 
Sturgeon and others 

SVltPTOUS 

A Dysphagia 

B Large amount of mucus expectoration par 
ticularly m recumbent position 

C Discomfort m the throat 

D Spitting up of food which does not appear 
to have been m the stomach several hours after 
ingestion 

E Loud gurgling splash on swallowing due to 
mingling of swallowed air and food 

F Regurgitation of food at the table and some 
times long after a previous meal 


G Discomfort in swallowing rather than diffi 
culty m getting down ample food for nounshment 

H Sensation of choking 

I Pressure on the neck above clavicle eliciting 
succussion splash as contents of sac are ejected 

J Obvious palpable swelling of neck generally 
on left side 

L. Occasional fit of coughing and choking 
Sometimes patient can eat satisfactorily only 
while in recumbent position Liquid and soft food 
swallow easier than hard food such as nee raw 
apples beans etc 

L Some patients state that when they eat they 
can be heard all over the house causing embar 
rassment 

M Later loss of weight evidence of starvation 

N Attacks of temporary stagnabon of food 
and overdistended sac which obliterates the nor 
mal openin,, of the cesophagus During these 
attacks patients are unable to get nourishment 
into the stomach 

DIACKOSIS 

The symptoms may come on very slowly be 
ginning with an irritable throat and excessive 
expectoration of mucus and later dysphagia 
Many patients have complained of these disturb 
ances for several years and have been treated for 
various throat disorders Ibelieve under ordinary 
circumstances a diverticulum of sufficient size 
can be diagnosed in a few minutes It is usuallv 
the impression of these pabents that they have 
some kind of a growth in the neck If there is 
dysphagia and one s suspicions are aroused have 
the patient swallow a half glass of water then in 
spect the neck for visible swelling (which occurs 
m about i in 5 cases) above the davicle usually 
on the left side of the neck If sac is present com 
pre sing tlie neck will cause it to empty whether 
there is visible swelling or not A gurgling sound 
or splash will be heard as the water regurgitates 
back into the throat 

Confirmabon of diagnosis on this basis must be 
made by a roentgenological examination If tie 
pabent IS given a few ounces of barium meal me 
sac will fill and be seen under the fluoroscope By 
having the patient continue to drink the barium 
mixture after the sac is filled it will show the med 
enteru^ the cesophagus below the sac stricture 
below can usually be ruled out CEsophagoscopy 
IS indicated in these cases and may confirm the 
diagnosis of diverbculum also may rule out stnc 
ture and neoplasm The danger of perforabon 01 
any instrumentation however is great and unless 
expertly done may do much harm Judd does 
not recommend cesophagoscopy as routme meas 
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ure not only becaxise of the danger mvoK ed but 
also because frequently very little information is 
obtained If the roentgenological examination 
re\ eals the typical shadow produced by these sacs 
there is practically no danger of error in diagnosis 

TREATMENT 

Treatment should always be surgical unless the 
diverticula are small These are more difficult to 
operate upon than the larger ones and usually do 
not produce marked or distressing symptoms and 
may be treated medically until they become larger 
and more troublesiome The medical management 
consists of dilatation of the oesophagus nith olive 
tipped bougies The patient should be taught to 
keep the sac empty bj pressure upon it or by 
lavage with a small catheter The symptoms pro 
duced by large sacs might be controlled by this 
management if operation were contra indicated 
I know of one case which Halstead reported, that 
was under his observation for 24 jears The pa 
tient daily lavaged and emptied the sac which was 
very large but did not obstruct the cesophagus 
Operation was refused and the patient managed 
to keep m fairly good health 

Prognosis of pulsion diverticula is considered 
senous not only from the standpoint of progres 
Sion of dysphagia pressure symptoms andstarva 
tion but marks the nsk of perforation by sharp 
foreign bodies, resultmg m mediastimtis and cellu 
Utis In a recent article Me> ersburg (10) reported 
a traumatic mediastimtis His patient swallowed 
some horseradish contaimng particles of glass and 
developed immediate pain in the throat Roent 
genogram showed a typical diverticulum and 
extravasation of the banum about the cesophagus 

The two-stage operation of sac isolation and 
exasion is so satisfactory that it can be recom 
mended in preference to all other types of surgical 
treatment 

SURGICAL MANAGEMENT 

Preparation The patient must be in good nu 
tntional state at the time of operation Blood 
transfusion is considered if there is a definite 
secondary anaemia If there is. any evidence of 
dehydration and starv ation forced feedings should 
be instituted Formerly it w as recommended that 
a preliminary gastrostomj be done for this feed 
ing but this procedure is probably never neces 
sary at the present time if feeding is done bj use 
of file duodenal catheter (Levine tube) Wi^ the 
patient m a recumbent position the catheter 
which has been lubricated with gljcenne is 
passed through the left nostnl If it meets ob 
struction b> passing into the sac, it shoidd be 
withdrawm and patient made to swallow some 


semi sobd food Thei jr n 

attempt is made whUe ^ z 

water Passage mto the cssn-cac 
acojmplished Should trs "ti: 
the patient swallow three xm: : 
twist at night and three virara: 
morning (method 0^ H, S 
thread has passed mto th.* 


taut itwillserveasagm&^ir he-ai » 

duodenal catheter 

After the catheter la p , ^ 

sue to eight eggnogs well ^ 

of 25 percent gluco«e ^ 

daily until the patients naurmra.* . — „ — - 
satisfactory The cathete'Ea7-r’'Tj:» - " ^ „ 
in the cesophagus for fiie fir ^ 

should alway's be left m fo- the 

Patients m apparentlv g ri ccaiw 
be put to bed m hospital „ 

operation The day p ecctLag tSe or^a - 
intravenous infusion of i cco cuh 

10 per cent glucose -T' 

The mouth, gums and t«ti s 5 rj V i 
cleansed One halfofonepercen rrm.rr 
soluuon ma> be used for a iTr- ji x t, ’ 
amount is swallowed and allowet' t 
after It has been w ashed out and 
and secretion Some setLtive n ^ 

amytal is given the night beiore a TT! 
mg of the operation m sufficirtarr 

the pauent quiet but co^5peratr^. * 

Anasthttic InfiltraUon anas«tf es 
novocain after pre operaUve 
tion IS the amesthetic of choice, 

CO operauon is desirable when " 

sac Cervical block is saUsfactcr v 

petentlj administered however Cl 

in which painful and persistr^* 
neck shoulders and arm ~ 

lowed Its use Eth>Iene ist 
found necessary to use an 

First stage operation - 

raised the patient lies 
elevated on a sandbag ti" 
and to the nght thus maki.^ ~ 

The skm is prepared in ti ^ ^ 

The approach is general;'^ ** 
left side unless the divertic- 

more prominent on the 
may be used Important la. _ 
roid and cricoid cartilages 5 “Z SZ. 
the sternocleidomastoid uj ^ ^ ~ 

The inasion is made on^ 

the stemocleidomastoici j-'' 

inches long It starts at -TTr" 
thyroid cartilage and einfe " 


Surt, 




incision IS carried through the skin superhcial 
fascia andplat>sma The muscle is exposed care 
full> rare being taken not to traumatize the 
muscle t bers as this might start troublesome ooz 
ing This operation can be done almost blood 
lesslj The fascia is separated from the anterior 
surface of the muscle with a Kocher director and 
IS stripped aw a> from the inner side of the muscle 
the separation being continued down in front of 
It to the carotid sheath The carotid arterv can be 
recognized by feeling its pulsation with the index 
fin„er of the left hand The finger will ser\e as a 
guide for further dis ection willhelp in retraction 
and will protect the \essels from injury 
\isible \eins (the lateral thyroid veins) may 
occasionally have to be ligated if they interfere 
with expo uie It is best not to ligate the infenor 
or superior thj roid \ essels this would be quite an 
addedhazardmcaseofmfe tion sloughmgandslip 
piDo of h'mtures would cause serious hxmorrhage 


The spinal accessor> nerve will probably be 
seen high in the medial surface of the muscle and 
^ould be protected The dissection is earned 
down to the inner side of the lh>Toid sheath the 
finger still serving as a guide The sternocleido- 
mastoid muscle is retracted outward and the 
omohyoid downward The omohyoid muscle can 
usually be displaced and seldom requires cutting 
The stemolaryngeal muscles the left lobe of the 
thyroid and the trachea are displaced inward by 
retraction the deep thyroid fascia or deep cer\ 
ical fascia which forms the capsule of the ihyToid 
gradually is blended externally with the carotid 
sheath This is visualized and with the index 
finger of the left hand still serving as a guide the 
fasaa is opened with forceps inside close to the 
vessel of tiie carotid sheath The wound is made 
larger and deeper by careful blunt dissecbon 
palpating with the finger at the depth of this 
opening the anterior surface of the vertebral 
column IS felt Directlv in front of the vertebra 
will be seen the cesophagus m the form of a red 
tube in the bottom of the wound By having the 
patient take three or four swallows of water 
through a glass tube the sac will become inflated 
partially fflled with air and water and present 
Itself in the wound 

The next step of the operation is the most di£ 
cult and important phase of the entire procedure 
as Labey and Judd have so well illustrated m re 
cent articles By taking hold of the fundus of the 
sac with the rubber protected intestinal forcep 
causing traction and with the aid of the kuettner 
gauze dissector the lower end of the sac can 
usually be freed quite readily 

Adhesions which are quite dense may be found 
between the anterior surface of the neck of sac 
and the posterior surface of the cesophagus These 
adhesions must be separated up to the beginning 
of the sac without mjunng the sac or the cesopha 
gus One can judge how high to carry this dissec 
tion by using the supenor border of the cncoid 
cartilage as a guide As practically all these open 
mgs begin at the level of the cncoid cartilage one 
can readily be siue that his dissection is compkt* 
if the sac is free to this point If the adhesions aie 
easily broken down no difficulty will be encount 
ered but where they are resistant and dense it 
may be necessary to snip some of them with 
sassors Good exposure must be established lor 
this procedure and if found necessary the wound 
may be enlarged so as to permit better visualiza 
tion , , 

When the sac is large gauze should be packed 
in the l«d of the sac as it is being separated from 
Its adhesions this will protect the tissues from 
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Fig i Sipp> Ilesan ope ation infoldin*, of sac (Irom 
Surg Clin Chica o ) 


mfection should the sac or cesophagus be dam 
aged A small leak maj result in the dreaded 
mediastmitis If an accident has happened this 
gauae should be removed after operation is com 
pleted and replaced b> iodoform gauze and the 
wound left open for 48 hours The iodoform gauze 
ma> then be remo\ed a smaller piece inserted 
and the wound closed A large opening is left m 
the skm wound for drainage 
This dissection properl> completed the success 
of the operation is assured There is an adv antage 
m using the rubber protected intestinal forcep 
(Schoenberg s intestinal clamp spring handle 
7^ length) and Kuettner gauze dissector with 
good retraction and light dissection can usually be 
earned out successfully through a small exposure 
The sac isolated it must be sutured m the 
wound high enough to change the direction of its 
opening m the cesophagus to prevent food and 
water from entering it The neck of the sac is 
attached with a few interrupted sutures to the 
sternocleidomastoid muscle prethyroid muscle or 
skin depending upon the size of the sac Large 
ones may be maisupiahzed and the fascia closed 
w ith a few interrupted sutures and the skm cl<»ed 
with clips to the neck of the sac If the sac is too 
small to be brought out through the skin it is 
sutured to the prethy roid muscles (Lahej) In re 
opening the wound for the second stage the sac 
will be more easily identified if a fine chromic cat 
gut mattress suture is applied m the fundus 
carried through the skin and tied over a small 
piece of gauze (Halstead) 

Trouble has been encountered follow-mg the 
lirst stage operation with large sacs burning 



Fjg 3 Halstead two stage operation (F ora Surg 
Clm Chicago 1919 ) 

gangrenous as a result of being overdistcnded 
with air and secretions Both the methods of 
Goldmann loosely ligating sac at its neck and 
that of Halstead and Murphy twisting the sac 
to obliterate its lumen have been condemned 
because occasionally gangrene followed However 
both of these procedures properly done wiUeffec 
tively prevent this overdistention provided they 
do not interfere with the circulation of the sac 



Fig 4 Lahej second stage operalwa (Frotw Sure 
Cyneefi-Obst August igjo) 
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Lahe> opens the fundus of the sac and sutures ina 
duodenal catheter this bein'' used for giving 
nourishment This oserdistention can frequenth 
bea\oided e\en when the sac islarge if thepaUent 
tolerates the catheter well and does not sw alb's 
for a few da> s The sac usuall> shrinks during the 
period between the stages of the operation 
Second stage operation The second stage ma) 
be done 7 daj slater At this time sufficient adhe 
sions will have formed between the fascia planes 
and the loose cellular tissue in the prevertebral 
space also the cervical l>mphatics will probablj 
have been sealed so that the mediastinum will be 
walled off and protected against invasion by infec 
tion should subsequent leakage take place 
The operation will be found ecceedingl) simple 
The wound is re opened to the neck of the sac 
where it had been hxed to the muscle at ihepr^ 
vious operation the neck of the sac ligated with 
chromic catgut No i tied snut'Iy but not too 
tight and the diverticulum removed A small 
piece of iodoform gauze is inserted down to the 
stump the w ound is closed with a few interniptea 
catgut sutures in the fascia and the skin \ ith 
clips down to the dram Theed es of the skin that 
surround the sac after the f rst stage should be 
freshened up to insure good healing at this place 



Tig 8 Roent eno ram anterior view 


Tig 9 Roentgenooram lateral view 


A large number of these cases will have some 
drainage of svNalloued fluid in from 3 to 6 days 
however this drainage should not cause discour 
agement as the smus vmII usually heal in a short 

AFTER TREATMENT 

The catheter should alvays be inserted before 
the second stage of the operation is performed and 
left in about 5 days Forty eight hours after the 
operation it may be withdrawn after the last feed 
mg of the day and reinserted again in the morning 
The patient 15 again warned against swallowing 
If there is marked discomfort sodium amy tal or 
other sedativ e may be administered The patient 
IS permitted to swallow some liquids after 4 or 5 
days and the wound is observed to see whether or 
not there is any leakage If there is none a liquid 
diet IS given If leakage occurs the catheter js re 
inserted during the day and feedings given for 3 
or 4 days more by this time the drainage has 
usually stopped or is very slight 
The wound is dressed daily The iodoform 
gauze that had been inserted down to the ossoph 
agus IS removed and a fresh drain of iodoform 
gauze is replaced until food is swallowed without 
leakage then the wound is permitted to heal 

REPORT OF TYPICAL CASE 
11 1 M aged 54 years male The family history was 
irrelevant Patient had had pneumonia twice but no other 


illness Tor 10 > ears patient has had difficulty in swallowing 
food Thisdyspha iagraduall> becamenorse ThreeweeL 
ago hewasunaole to swallow at all for se\ eral days and since 
then has been able to get down only thin liquids He has 
had soreness m bis throat for years This soreness became 
quite acute since his inabibty to swallow a few weeks ago 
In the morning he would frequently cough up food that had 
been eaten the night before which did not appear to have 
been in the stomach he also complained of the sensation of 
a lump in his neck Treatme it had been given for throat 
trouble He was embarras ed when eating in company and 
generally arranged to eat alone People in an adjoining 
room could hear the gurgling noi e m his throat when he 
s allowed There had been a loss of so pounds in weight in 
(he last 6 months 

Physical ecanunat on disclosed no visible lump in his 
neck after swallowi g food or I quids but by applying 
pressure on the neck above the clav icle a succussion splash 
was beard when swaUoned air and food was erpelled back 
into the throat 

A banum meal was administered and patient examined 
under the fluoroscope A typical pulsion di erticulum 
shadow was found By applyi t pressure on the neck while 
under the fluoroscope the sac was emptied and the barium 
meal r^urgitated back into the th oat The sac appeared 
to be about the size of a hen s ei,g More barium was gi en 
and the sac was «een to fill after filling swallowed 
banum could be seen to tnckle down past the sac into the 
oesophagus Roentgenoscopy did not give evidence of 
St icture or other pathology m the cesophagus below the 
diverticulum 

Diagnosis pharyngo-cesophageal diverticulum 

Patient was admitted to hospital November ri 1930 
Onadmission unnalysiswasnegati e but blood count and 
hxmoglobin were normal Intravenous infusion of r 000 
cubic centimeters of 10 per cent glucose was given An 
attempt was made to pass the duodenal catheter through 
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SUMa.\R\ AND CONCLUSIONS 

I The technique as outlined in this article 
has pro\ ed to be a satisfaclorj method of surgical 
management of Zenker s diverticulum 


The crux of the procedure centers around 
the complete and successful isolation of the sac to 
Its beginning without opening the sac or the 
cesophagus 

3 The second sta^e lb simple the wound 1 re 
opened and the net 1\ formed adhesions around 
the sac are separated dow n to its neck the neck 1 
ligated and sac is removed The ligature should 
not be tied too tightlv If the neck of the sac is 
lar^e this ligature mav be applied with a needle 
picking up the mucosa in three or four places and 
tvin as a pursestnng suture v ithout invaginat 
ing the stump 

4 Manj cases will have some drainage of 
swallowed fluid in from 3 to 6 dajs ho\ ever 
these fistulas usual!) v ill close if feedin<^ are con 
Imued b) catheter and swallowing is prohibited a 
few da) s more Discomfort from the catheter ill 
be mmimiaed b) removing it after the last feeding 
at night and reinserting it the next morning 

5 Three factors that aid m formiPj, cicatricial 
tissue which re enforces the posterior phar)ngeal 
wall are as follows (a) irritation folio mg the 
first stage operation (b) irritation produced bv 
the lodofonn wick (c) irritation resulting from 
drainage following the second stage operation 

6 Stricture rare!) follows postoperative dila 
tation of oesophagus is unnecessar\ in most case 
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CANCER or THE LIP 
Rlport of Eic«t\ Eight Cnsls from me Steiner Ceimc' 
C\L\IN B STEWXRT MD Krtwvx Georciv 


C ancer of the hp ma\ seem to be a rare 
disease but statistics have ptovwi that 
the condition accounts lor from 3 to s 
per cent of all deaths from cancer In the Steiner 
chnic during the $ >ears ending Januat> 1930 
we have treated 88 cases in a total of 5 500 cases 
of cancer and allied conditions — an indication 
that cancer of the Iip is a serious problem 

As to etiologj the same questions present 
themselves as tn all cancer cases Some believe 
that for everv cancer there must be a separate 
cause hut if we are honest with ourselves we 
must confess profound ignorance as to etiology 
The patient frequentlj gives a historj of having 
a fever blister which has never healed In a few 
instances however there is a definite hi torj of 
irntation or trauma for instance the patient maj 
have sharp teeth he ma> have earned nails jn 
his mouth he may have smoked \ short stem 
pipe the protruding under hp may have been too 
much exposed to the sun or the neoplasm mav 
hav e arisen on a leucoplakia 

Statistics from this chnic agree with those »n 
the literature that the lower hp is affected more 
often than the upper the ratio being 20 to i 
but as to sev incidence our figures show that the 
male leads with the ratio of 29 to i whereas the 
literature gives the ratio as 16 to i The e figures 
mav change m the future since women now use 
tobacco more coTnmonl> than formerI> 

As to age incidence our figures substantiate 
those m the literature The ages range from 23 to 
85 years the decade most commonly affected 
being 50 to 60 years 

In cancer of the hp the pathological picture 
\ anes miienally ranging from sarcoma to adult 
cell carcinoma So nearly all are of the squamous 
cell variety that we can pretty well regard the 
others as rarities Clmicaliy we find the cYassifica 
lion into the papillary and infiltrating ty7>es to 
be of great value In the papillary tyT® ^he growth 
spreads over considerable hp margin but metas 
tasis occurs late Although the infiltrating type 
may look \erv insignificant it is very resistant 
prone to recur and metastasis occurs early and 
IS extensive 

The diagnosis is usually made on the history 
>f a persistent lesion which has grown pn^res 
Mvelv worse in spite of all efforts to relieve the 
R dw tfe au ut 


condition While the lesion usually ulcerates 
earlv it does not necessarily do so The cardinal 
diagnostic points as I see them are first a per 
sistent sore on the lip usually the lower Iip 
second a lesion that when gently palpated with 
one finger in the mouth discloses a definitely 
indurated base unless it be of the papillary 
variety and third a lesion m which when the 
crust IS removed the granules are found to be 
bristly and the exposed surface usuaUv bleeds 
easily on sponging The growth must be differ 
entiatcd from (i) simple ulceration (2) leu 
coplakia (3) tuberculosis and (4) syphilis 

Usually the simple ufcerations are of short 
duration and the patient gives a history of 
trauma as operation injury medications etc 
In these lesions the bristlv grsnuhtions and m 
duration are lacking 

Leucoplakia with ulceration offers great difft 
culty m diagnosis Leucoplakia is a precancerous 
lesion and there must necessarily be a time when 
only one cell is cancerous if m i month after 
local destruction by means of fulguration there 
IS no induration and no recurrence then the 
growth probably is not malignant The patient 
must be carefully watched however for any 
ev idence of recurrence 

The tuberculous ulcer is usually a manifesla 
tion of generalized disease In this type the sur 
face of the growth resembles the consistency of 
apple butler and the base of the growth is not so 
firm 

Syphdis can be recognized by the rapid prog 
tessof the disease and the early diffuse relativelv 
soft ly mpbadenopathy In addition usually spiro 
chsetae can be demonstrated or a positive serum 
reaction can be obtained The admission of the 
patient to exposure to syphilis also helps 

Our study of lip caranoma covers the period 
from October 1924 when the Sterner chnic was 
opened to January 1930 We are making no 
claims for cures but merely wish to report our 
observations for what they are worth The in 
stitution has gone through many trials in organi 
zation during the period of this study but 
fortunately the care of the hp cases has not 
changed materially Our follow up system has 
not l^ri all we would have hked due to the fi 
nancial depression It is a fact too that in many 

2 Ski v Jcuj 3 1530. 
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instances the patient considers Iip cancer as only 
of minor importance and once he is free of local 
disease he considers further tnps to the hospital 
superfluous Other factors affecting our fol 1 oi\ up 
were the fact that the street names and numbers 
m Atlanta have recently been changed and finally 
that when we first opened the clinic we had no 
social service department 
Our poUc> has been not to make biopsies in 
earl) lip lesions We believe that this procedure 
stimulates metastasis and necessitates the loss 
of some of the lip W e prefer to have combined 
opinions of two or more trained m this work Of 
course after deep ulceration has taken place the 
removal of a small specimen at the eclge of the 
growth can do no harm 
The treatment consists in eliminating the ir 
mating factor if an) and then making a mold of 
the lesion of \ arm dental modeling compound A 
special effort should be made to get the material 
well down into the buccooingival groove and 
be)ond the lesion in all directions Each side of 
the neck is exposed to an er)thema dose of filtered 
X ra) s The primary lesions are treated by means 
of radium which is placed in the sLm side of 
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the mold described and the mold is held in post 
tion b> the teeth A satisfactor) reaction will 
temporan!) remove the epidermis from the area 
exposed The raw surface thus produced is 
rather uncomfortable to the patient for about 3 
weeks beginning 7 da)s after treatment Healin 
lakes place after about 30 da)s The patient 
has only a blanched out area but there is no 
deformity 

Metastases fortunately seldom go be)ond the 
glands of the neck and for this reason we prefer 
to leave the glands to act as sieves in case of cell 
emboli W e feel that if the patient is periodicalh 
examined the nodes can be detected in time to 
remove before the capsule is broken When 
nodes are found they are removed b) unilateral 
block neck dissection and at this tune gold 
filtered radium emanation tubes are buried m 
Questionable areas These radium tubes probably 
do more than the thorough dissection to pre 
vent recurrence If the nodes cannot be re 
moved surgically gold tubes sufficient to steri 
lize them are left m the mass the sterilizing dose 
being about the equivalent of 10 skin erythema 
doses 

For clanty of description we are using the 
following classification Group i includes cases 
in which only the lip is affected In Group 2 
addition to the Iip lesion there are definite but 
movable nodes in the neck Group 3 includes the 
far advanced cases in which the lesion involves 
the jaw or there are inoperable glands of the neck 
In the first group we had 64 cases m the second 
group 18 cases and m the third group 6 cases 

Of the total of 88 cases we hav e failed to trace 
31 to date Of the 31 only 7 never returned for 
observation These we are willing to count as 
dead from their disease The 24 remaining were 
fdlowed from a few months to 4 years and 
were free of disease on the last visit We do 
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not feel that these should be classed as dying 
from cancer especially as all but 6 v,ere Group 
X cases Of the 88 cases onl> 3 %vere female and 
in only 4 in the 88 was the upper hp affected 

The primary lesions were treated with radium 
There were 74 such cases Occasionally when an 
area was obstinate gold filtered tubes of radium 
emanation were buried m it Surgical measures 
were used in 17 cases and m a cases electro 
coagulation alone was used 

In Group i in which there were 64 cases 34 
ha\e been lost track of This leases 40 traced 
cases Of these 2 died of the disease One died 
of heart disease 3 years after treatment This 
patient had been free of signs of malignant disease 
during this period 

In Group 2 we ha\e failed to trace 3 of the x8 
cases Five patients died i of pneumonia 18 
months after treatment but he was free of any 
evidence of malignant disease at death Another 
patient died with nephritis 3 years after treat 
ment but he had remained free of malignant 
disease after radium treatment and two neck 
dissections This leaves 3 who died of their 
disease and 2 W’ho are now under treatment for 
recurrent nodes Of this group only 8 are now 
free from recurrence from i to 5 years after 
treatment 

In Group 3 all 6 patients are dead or lost Four 
are known to be dead Some of these advanced 


casK however were markedly relieved bv means 
of irradiation 

SUUSIARV AND CONCLUSIONS 

1 It IS too early for us to report end results 

2 Epithelioma of the lip can be destroved by 
radium without causing deformity 

3 In the treatment of cancer one should not 
be limited to any one agent— metastatic nodes 
should be removed surgically when possible and 
radium emanation should be left m questionable 
areas 

4 Inoperable nodes can be slenhzed by radium 
implants 

5 Advanced cases can be relieved by means 
of small doses of X ray or radmm 
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ROENTGENOLOGICAL PELVIMETR\ AND INTRA-UTERINE 
CEPHALOMETRY 
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O NE of the earliest in\estigations under 
taken with the roentgen rajs was a sjs 
tematic study of the various stages of 
de\eIopment of the osseous sjstem It was found 
that the first radiable center of ossification occurs 
in the clavicle about the se\enth week of em 
brjonic life and that there follows a regular and 
s> stematic dev elopment of the bones to birth and 
through infancj childhood puberty adolescence 
and old age This makes it possible by a study of 
the roentgenograms alone to tell the approximate 
age of the fetus or individual examined 
Muellerheim m 1898 was the first to mention 
the use of the N rays in pregnancy As technical 
difficulties were overcome and better roentgeno 
grams were obtained there naturally followed a 
studv of the fetus ih iiUro Little was known of 
the biological effect of the roentgen ravs at this 
time and no one dreamed of the deadly possibih 
ties lurking m them Their fascinating properties 
lured on the unsuspecting enthusiasts who at 
first regarded them as being as harmless as thev 
were interesting Then slowly but surely the 
eves of the medical profession were opened to the 
serious and even fatal results that followed the 
indiscriminate and careless use of the rays per 
sistent cutaneous ulcerations or burns developed 
in those who were long exposed to their action 
\bout the same time it was observed that 
pregnant women who had undergone extensive 
roentgen rav treatment or who had been exposed 
to the rays for long penods of time frequently 
aborted or gave birth to defective or malformed 
offspring Naturally there arose in the minds of 
manv members of the medical profession con 
siderable fear as to the use of the roentgen ray 
and this was especialK true as regards Us ob 
stetnc indications 

Investigators have demonstrated that the 
roentgen ray has a selective action on embryomc 
tissue and that the sensitiveness of the embryonic 
cell IS greatest when its productive activity is 
most intense Reports hav e been published which 
conclusively demonstrate that it is possible to 
produce chanties in the ovum or fetus by pro- 
longed exposure to the roentgen ray altering its 
development and resulting in the birth of a men 
tallv or phvsicalh defective child \\Tiile many 
normal and heahhv infants have been born fol 


lowing long exposures to the roentgen rays opin 
ion IS almost unanimous that women of the child 
bearing period should not receive therapeutic 
doses until the possibility of pregnancy is abso- 
lutely eliminated 

What has just been said regarding the thera 
peutic application of the roentgen ray has no 
bearing on its diagnostic use in which only short 
and infrequent exposures are given Reports are 
now available of many thousands of pregnancies 
m which the roentgen ray has been used for diag 
nostic purposes m both the early and late stages 
without any injurious effect whatever either to 
mother or child Since the fear of the roentgen 
ray for diagnostic purposes m pregnant women 
has largely disappeared and as technical and 
mechanical improvements m apparatus have 
taken place the roentgen examination has been 
able to furnish more and more information valu 
able to the obstetrician 

It would be difficult to conceive of a more posi 
live sign of pregnancy than the visualization of 
the fetal skeleton and Williams m his latest 
textbook refers lo the roentgen method as the 
fourth positive sign The fetal skeleton should 
always be seen on the N ray film during the latter 
months of pregnancy irrespective of the size of 
the patient and should be seen in most in 
stances as early as the fourth or fifth month 
Under favorable conditions a positive diagnosis 
of pregnancy can now be made as early as the 
third month A little over 2 years ago I made 
serial roentgenograms of 10 patients who were 
supposed to be less than 2 months pregnant \ 
raying them regularly every 2 or 4 weeks until a 
fetus was visualized Two showed the fetal skele 
ton about the twelfth week 7 about the four 
teenth and 3 about the sixteenth week Three 
proved not to be pregnant All 7 of the pregnant 
women gave birth to normal babies there were no 
ill effects shown although some received a manv 
as ten exposures during the early weeks of preg 
nancy 

Among the factors which complicate earlv 
visualization are the thickness of the abdominal 
walls and soft parts surrounding the fetus the 
presence of amniotic fluid and the distance of the 
fetus from the film whereby the slightest move 
ments are exaggerated thus blurring or obliteral 
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tng the dehcale outlines of the bon> skeleton 
However some of these difficultjes nia> be over 
come b> pneumoperitoneum or b> inflating the 
bladder or rectum w ith air Multiple pregnanacs 
can \cr> readil> be made out and m several m 
stances triplets have been, diagnosed before btrth 
b> means of the roentgen ra) 

A roentgen examination should alw a>s be made 
whenever a differential diagnosis is to be esiab 
Ushed between pregnanc> and uterine tumor 
Serious and mortif>mg mistakes ma> be pre 
vented if the afadominaf surgeon insists upon a 
roentgen examination before attempting a hyster 
ectomy for supposed fibroma or myoma espe 
cialK when such a growth is accompanied b> 
menstrual suppression Abnormalities of the fc 
(us can be determined with greater certainty and 
at an earlier date with the roentgen ray than bv 
<in> other means and a number of fetal monsters 
have been discovered before birth Case 1111922 
was the first to diagnose an anencephahe monster 
with the roentgen ray pnor to Us birth Camp 
bell and Webster reported the second in 3924 
Several have been reported since and to these 
I can add a more cases The number will un 
doubtedly increase as the use of the roentgen raj 
becomes more general in obstetrical practice 
The importance of making a positive antepartum 
di ignosts of a monstrosity or grossly defectiv e 
thfki cannot be overestimated Death of the fetus 
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(if not recent) can usually be diagnosed before 
delivcrv by the roentgen ray through the demon 
stration of an overriding of the cranial bones and 
shrinkage of the skull contents 
Much has been written about roentgen pel 
vimetry and a large number of methods have 
been described most of them too complicated to 
be practical Aside from Thoms excellent work 
on fetal cephalomeirv described in the Journal oj 
the American Medxcal isscaahon Julv 6 1930 
verv little has been done to measure accurately 
the head of the child before birth It may be jusi 
as difficult or even impossible to deliver a hydro 
cephalic child through a normal pelvic canal as 
It would be to deliver t, normal child through a 
contracted pelvis and unless the roentgen e\ 
aminalion can determine the sue of the fetus the 
pelvic measurements must nccessaniy be of hm 
lied value The following method of measuring 
both the maternal pelvis and fetal skull has been 
used m the Roentgenological and Obstetrical Dc 
partmenls of the Maryland Dmversitv Hospital 
for over 2 years and its simplicitv and practi 
cabihty recommend its more general adoption 
A chart (Fig t) is used showing (he degree of 
distortion at centimeter heights above the film 
at a fixed lube film disiince This chart can 
easily be made for any technique by making ex 
posures of a perforated centimeter rule suspended 
at various heights between, the film and tube 
The first film is made with the patient on the 
Bucky diaphragm m a semi reclining position as 
described, by Thoms The back is supported at a 
proper angle to bring the plane of the pelvic inlet 
pralfel w ith the \ tav film (Fig ?) The distance 
between the film and top of the symphysis pubes 
IS then measured The target of the tube is then 
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placed 30 inches abo\e the film the central raj 
being directed verticallj through the center of the 
pelvis The exposure made m this position shov 5 
the outline of tne pelvic brim enlarged in proper 
tion to Us height above the film Bv measuring 
with calipers the diameters of the pelvic brim on 
the film and checking these against the centimeter 
scale on the chart at the height of the sjmphjsis 
above the film the corrected or true measure 
menls of the pelvis are obtained 
The same procedure is used in making the era 
nial measurements The position of the head of 
the child is located as accuratelj as possible 
either b> manual or roentgen examination An 
exposure is made w ith the patient 1> mg flat on her 
back the tube 30 inches from the film and cen 
tered over the head of the child (Fig 3) Thedis 
lance from the center of the child s head to the 
him is measured A second exposure is made w ith 
the patient Ij mg on her back the film this time is 
placed against her side nearest the babj s head 
and the tube centered opposite on a plane with 
the skull at a distance of 30 inches (Fig 4) The 
distance between the center of the skull and the 
him IS again measured 


WTien the films are readj for examination the 
diameters of the fetal skull as shown on the films 
are measured with calipers and checked against 
the false centimeter scale at heights corresponding 
to the distance of the head from the films m the 
different exposures and the corrected or actual 
size of the fetal skull is obtained The fronto 
occipital and bipanetal measurements are given 
because thej are usuallj the easiest to obtain 

The advantages of this method arc 

1 Its accuracy m determining the size of the 
maternal pelvic inlet and the fetal head before 
delivery 

2 Its simplicity in that no special or compli 
cated apparatus is required 

3 All the preliminary work can be earned out 
by trained technicians 

4 It takes but very little time to compute 
the measurements after the films are readv to 
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SUPERFICIAL AND DEEP CONTINUOUS SUTURE 

SUPPLEMENTARV REPORT 

JACOB SARNOFF M D BRO 0 kl.Y> 
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I N the American Journal of Surgery of Jul> 
1929 I described m detail a combined super 
ficial and deep continuous suture — a new 
hasmostatic appro'simation and tension suture 
In this article I stated that I had personally used 
this suture on m\ surgical service both at the 
United Israel Zion Hospital and the Brownsville 
and East New York Hospital in about 300 cases 
during the previous 3 months with most grati 
f>ing results 

It IS now about 2 jears since this article was 
published and I would like to present a supple 
mentar> report giving both m> personal exper 
lence with it and the reaction and experience of 
many other surgeons throughout the country 
w ho have adopted the method I will not present 
at this time a detailed description of the suture 
as It was fully described m the article mentioned 
Figure I however shows the essential principles 
of the simple technique 
It IS natural for the originator of a new pro 
cedure at times to be overenthusiastic about it 



passes through skin and subcutaneous tissue at c then 
goes to d and the same process is repeated Note finn and 
c en approTimaUon at line of incision with no tendency 
tonard separation even when tension is applied to it In 
sert A shows the wide and close approximation of raw 
surfaces of skin and subcutaneous tissues b brought about 
by use of this suture Compare with Figure 2 


In this respect the writer proves to be no excep 
tion However I believe my enthusiasm is justi 
fled for the results have been so satisfactory that 
m the past jear the suture has been used m over 
a thousand cases to the exclusion of anv other 
continuous suture 

Whenever a continuous suture is indicated es 
peciall> m the skin it has been my practice to use 
the combined superficial and deep suture which 
has fulfilled all the requirements and in addition 
has thefollowmg advantages 

1 The suture is simple and speed> of execu 
tion It IS foolproof the edges cannot invert nor 
evert The novice becomes master of the suture 
at the first attempt (Fig i) 

The suture evenl> approximates the deep 
parts of the skin as well as its finest cut edges 
It thus provides two wide opposing raw surfaces 
for healing with a resulting firm subcutaneous as 
well as cutaneous union of the cut edges The deep 
part of the suture takes awa> an> tension on the 
skm edges and the scar therefore does not 
stretch and widen out as happens with the av erage 
suture (compare Figs i and 2) 

3 The suture prevents puckering between the 
stitches which is unavoidable with interrupted 
sutures and it maintains an even and constant 



Fig 2 Ordinarj continuous suture Note gaping and 
separation of skin edges between sutures that may take 
place if ten ion is applied to them 
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tension on all the tissues at the line o( suture 
One mi\ compare it to i zipper v\ ith its man> 
idvantaRes over buttons 

4 The suture effects complete hsmostasis at 
the suture 1 ne and obliterates dead space — fac 
tors onducive to pnmar\ union in its fullest 
sense in all clean cases 

5 The Suture IS removed with great ease and 
the scar left after healing is almost invisible 
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It IS my purpose in this supplementary com 
ment to point out m more detail the cases in 
which this suture can be used to great advantage 
and why Originally it seemed to me to be adapt 
able mainly in closing the skm edges follomn 
laparotomy but later I as well as many others 
who have used it found it advantageous in a 
great manv other ways 
To illustrate An obstetrician of a recognized 
hospital told me one day that he had been using 
this combined superhoal and deep suture to great 
advantage in closing episiotomv wounds and pen 
neat lacerations following labor As I had not 
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! jj, 7 Suture continued i ft half completed R»^ft 
half »hows suture passed throut,h c r\iTan 1 broad lijjjmcnl 
I ut not lightened 


practjced obstetrics for over a decado bts stale 
TTjent took me bj surprise but on further discus 
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combined superficial and deep continuous suture 
(ftg sa) makespossible with very littledifTicultj 
and m a ver> short time the approximation ol all 
these lavers with one suture First we take a 
superficial bite of either edge of the cut mucous 
membrane at the extreme upper end thena deeper 
lute to include also the cut muscles and fascia 
then a superhcial bite and so on until the mucous 
membrane muscles fascia and skin are exenly 
approximated in a few minutes In this waj dead 


space IS obliterated even approximation of the 
cut structures is obtained and perfect hsmostasis 
IS secured (Fig 3b) 

Likewise in closing the uterus following oesar 
can section (Fig 4a) one can save a great deal of 
time and obtain all the desired results with this 
suture Here the superficial bite includes mainl) 
the peritoneal edges while the deep bite includes 
the entire thickness of the muscle wall of the 
uterus except the mucous membrane so that e\ en 
approximation of the uterine incision perfect 
hsmostasis and pentonealization are obtained in 
a ver> short time (Fig 4b) The entire procedure 
should not take over a minute 

The suture is especially suitable in closing the 
utenne incision following a myomectomy (Fig 
S) In the past 5 years I have made it an almost 
universal practice to do a myomectomy instead 
of a hysterectomy in removing uterine fibroids in 
youngwomen especially in those desirous of bear 
ing children In a number of such cases it seemed 
hardly believable that a myomectomy would be 
practical nevertheless many fibroids— subpento- 
neal intramural and intraligamentous— were sue 
cessfully removed The fibroids ranged in size 
from that of a walnut to that of a grapefruit and 
as many as twenty have been found in one patient 
Following the myomectomy the uterus is left in 
fairly good condition for future pregnancies In 
two instances I have removed two large degene 
rating fibroids of the uterus which were causin 
acute symptoms in pnmiparse m the sixth and 
seventh months of pregnancy and in both in 
stances the patients went on to full term and were 
delivered of healthy offspring In these cases as 
well as m others the combined superficial and 
deep suture is most adv antageous By means of it 
the cavity produced by the enucleation of the 
fibroid IS obliterated and the deep raw surfaces of 
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Fig I a Bass ni hermoplasty with author s suture It 
approximates a double fold of Foupart s shelf to a wider 
and thicker portion of conjoined tendon and thus avoids 
tearing through some of the fascial strands when suture is 
tied 

the uterine tvall are approximated so that the 
uterus IS pentonealized the cut muscles are ap 
proximated and perfect hamostasis is secured 

The chief ^fficult> after a supravaginal h>ster 
ectomj is to obtain perfect approximation h® 
mostasis and peritonealization at the site of the 
cervical stump and broad ligaments Proper tech 
nique demands a coring out of a cone shaped por 
tion of the cervix to facilitate such approximation 
(Fig 6) In these cases the superficial deep 
continuous suture is most ideal for the superficial 
bite approximates the peritoneum and free edges 
of cut cervix while the deeper bite includes a good 
thickness of what is left of the cervical stump 
(Figs 7 and 8) 

Very few structures require more careful and 
delicate handling than do the ovaries Following 
partial resection of cystic o\ aries the cut surface 
may resemble an olive from which a segment has 
been removed (Fig 9) It is best to approximate 
the entire depth of these cut surfaces and this can 
be best accomplished with this suture 

In suturing the raw surface of the liver fol 
lowing cholec> stectom> the cut peritoneal edges 
are generallj brought together thus leaving a 
hollow tunnel between the liver bed and the 
sutured peritoneum In this suture by getting a 
bite of the liver bed at the same time the dead 
space can be obliterated w ith little effort (Fig 10) 



Fife 13 The author s figure of eight supe ficial and deep 
suture 

The average continuous through and through 
suture used for closing the posterior wall m a 
gastro entero5tom> does not effect an even ap 
proximation of the cut edges of the mucous mem 
brane muscle and peritoneum of the stomach 
and intestines However if this suture is used as 
illustrated the approximation can be made more 
perfect (Fig 11) 

Likewise in a Bassini hernioplast) the approx 
imation of the conjoined tendon to Poupart s 
ligament can be made more effective with this 
suture and a wider and firmer approximation and 
union obtained between these structures (Fig 12) 

This suture does not preclude the use if the 
surgeon so desires of an additional interrupted 
stitch to reinforce the line of approximation in 
operations such as the Bassim hermoplasty pen 
neorrhaphy or casarean section (To avoid con 
fusion such sutures have been omitted from the 
illustrations ) 

In the presence of suppuration if a continuous 
suture IS deemed inadvisable or in approximating 
muscles and fascia as in a Bassini hemioplast> if 
the surgeon prefers an interrupted to a continuous 
suture the writer would suggest his superficial 
and deep interrupted suture in the form of a 
figure of eight as illustrated (Fig 13) In reality 
this suture is two interrupted superficial and deep 
sutures combined m one An appropriate name 
for this suture would be a figure of eight super 
ficial and deep suture 

In thyroidectomy the surgeon and especially 
the patient are very much concerned about get 
ting an almost invisible scar and here again our 
suture IS ideal for the purpose (Fig 14) for it 
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brings together in perfect approximation the sub 
uianeous tissue and the edges of the skin In 
leed in a good man> cases the writer was unable 
to locate the site of the incision after the \ ound 
healed Even the stitch holes become invisible m 
i verv short time when the suture material is 
rem \ed at an earl> date that is within 3 or 4 
lavs following the operation Having approxi 
mated the platvsma separatel) with a catgut 
suture there is no fear of the separation of the 
skin even if the suture is removed at an earl> 
hte 

The suture is indeed most desirable in plastic 
surgerv f the face following automobile acci 
rients etc \ hen the greatest concern of the pa 
Hint 15 to get as little disfigurement as possible 
h r the ambulance surgeon or general pracli 
li ner who is called upon m an emergenc) to sew 
uj la erainns so frequenll} met with these davs 
this suture has manj advantages The facilities 
under these circumstances are as a rule not of 
the best and to get proper approximation with 
interrupted sutures consumes a great deal of lime 
rcqu res more preparation suture material and 
needles With our method however one suture 
will accompli h the same re ult with a saving of 
time and with less chance of the wound becoming 
infected 


The incidence of wound infection not onlj in 
the writer s experience but also in that of a great 
manj other surgeons has been greatl> les ened 
smce the adoption of this suture as a routine in 
clean cases It has been found especiall) useful in 
secunng perfect cosmetic results in plastic surg 
er> Here the wounds are usuall} clean 

In brief the suture is of practical value m the 
following instances 

1 Closure of skin wounds of an> kind 

2 Repair of perineum following episiotom) or 
lacemtions 

3 Closure of uterus following caisarean sec 

lion 

4 Suturing of cervical stump following hjster 
ectomy 

5 Sutunngof uterine wall following mjomec 
torn) 

6 Suturing of the cut ovarian surfaces follow 
ing partial resection of ovary 

7 Peritonealization of liver bed followin 
cholecystectomy 

8 Suturing of conjoined tendon to Poupart 
li<»ament in Bassim hermoplasty 

9 Approximation of the posterior wall m 
gastro enterostomy 

10 Approximation of the bisected kidney cor 
tex following nephrotomy 

There are many other instances tn which this 
suture can be use^ to great advantage but space 
will not permit their mention The suture will be 
found more and more useful as the surgeon be 
comes accustomed to its use It is time savm 
and technically perfect it is conducive to perfect 
hsemoslasis primary union firm healin and an 
almost invisible scar 

It is gratifying to learn that the suture has 
been received with enthusiasm by many general 
surgeons gynecologists orthopedists and others 
in the profession as is evidenced by communica 
tions from these men all of whom slate that they 
have found the suture of great value in their 
respective fields of surgery The v nter is grateful 
to them for their fair expressions of opinion as to 
the merits of the suture and for their helpful su 
gestions as to its adaptability even in field 
somewhat foreion to the writer 
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SUSPENSION OF THE UTERUS 
Modification of Technique 
R W LAGERSEN M D Minneapolis Minnesota 

W HENEVER numerous methods are ad A fourth disadvantage is that the sutures may 
\ ocated and in use for the treatment of a hold and agglutination occur at the midlme of the 
surgical condition one is instantly struck uterus and not from the midhne laterally thus 
fay the philosophy that any or all of these pro- forming a loop of the round ligament through 
cedures leave something to be desired Obviously, which bouel may herniate or into and through 
if any one method rsas r\holly satisfactory, it which omentum may herniate and become fixed 
would be used to the exclusion of all others And this matter of herniation is also true of the 

Most discussion of uterine suspension is con point in the broad ligament through which the 
cerned with the shortemng of the round ligament round ligament is drawn m bringing it posterior 
at or near its juncture with the uterus or at its to the uterus 

point of passage through the abdominal nail the The modification here described and illustrated 
choice of location of shortening l>ing with the in obviates these disadvantages The uterus is 
dividual operator and with the pathological grasped by a uterus holding forceps and drawn 
condition which maj or may not be present m the upward and forward and an incision an inch m 
tubas utermaj length is made m the midlinc on the posterior 

Of the operations which ha\e been devised to aspect of the uterus and with two thirds of the 
shorten the round ligament at its uterine end loasion below the level of the round ligaments 
the one most m vogue is the Baldy Webster It (Fig i) A subserosal dissection is then made bi 
IS not wholly satisfactory for several reasons the laterally and to a point on the round ligament 
first of whicm m these days of considerations of depending upon the amount of shortening re 
pentonealization is the possibility of raw areas quired The round ligament is then grasped — 
at points of suture with subsequent adhesions m bilaterally— and drawn medially (see Fig 2) The 
these locations two ligaments are then apposecl and adjusted for 

A second is the possibility of sutures being tension and obviation of anteflexion and further 
burned out rapidly w ith breakdown of the suspen that the uterus be not retroflexed as though it w ere 

Sion before agglutination has taken place between thrown over a clothes line (It is for this reason — 
the serosa of the round ligament and the serosa that of adjustment — that two thirds of the m 
of the uterus asion in the serosa shall he below the level of the 

A third reason is that but one sixth to one round ligaments ) The suspensive roechamsm 
third of the circumference of the ligament is having been thus checked for fault apposition is 
brought into contact with the serosa of the uterus secured by suture of the ligaments to each other 
and hence adhesion and firm suspension occurs and to the uterus (Fig 3) The serosal inasion 
only to that extent is then closed by a subserosal continuous suture 
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As illustrated (Fi^ 4) the procedure maj be 
applied oti either atitenor or posterior aspects ot 
the uterus the choice depending upon utenne and 
extra utenne conditions obtaimng m the pehis 
It is cvndent that Mith this modified technique 
there is no break w the continuitv ol the firi 
toneum except at the line 0! sero al incision and 
hence an opportunit) for the formation of ad 
hesiotis to the uterus only at that point that 
there is less danger of the suspension breaking 
down since agglutination and subsequent fibrous 
uiuon occurs oser the entire circumference of the 
round ligament and not only over but from one 
sixth to one third of available area that e\en 
though the individual oxidizes catgut very 



rapidly the suspension is likelj to maintain lU 
integrity and last that there is no opportunity 
for herniation either through a loop of the round 
ligament or a rent in the broad 
Note Since the serosa is sometimes difficult of 
separation the writer frequently before incision 
injects a solution of normal sahne subseiosally 
m the midline and laterally thus separating the 
serosa in the midhne and along the course of the 
lateral dissection The lateral dis ection is then 
simplified and not at all difficult of accomphsh 
ment (This method of separating the serosa 
from serosa invested organs is to be more fullj 
descnbed m a subsequent article uith respect to 
the gall bladder ) 
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ONE HUNDRED AND SEVENTEEN CONSECUTIVE CERVICAL 
CESAREAN SECTIONS WITHOUT MATERNAL MORTALITY* 

J P GREENHILL BS MD FACS Chicago 

dj g Ob t t c Th Ch ag Ly g m R p tal Att d 5 H p tal Asso t Ob t t N thw t 


R ecently reviewed the histones of all 

the cervical caesarean sections which had 
been performed at the Chicago Lying m 
Hospital up to July I 1929 There were 874 con 
servative cervical caesarean sections and 21 
additional laparotrachelotomies which were fol 
lowed by amputation of the uterus The total 
maternal mortality for the 895 operations was 
I 23 per cent and the total fetal mortality was 
4 6 per cent The stud> proved interesting to me 
and I decided to learn still more by anal>2ing mj 
own cases I found that up to July i 1930 I bad 
performed 108 conservative and 9 radical cervical 
cJBsarean sections These operations were per 
formed upon patients encountered in private 
practice women seen in consultation with other 
ph>sicians and ward patients cared for at the 
Chicago Ljing in Hospital In this senes there 
were no maternal deaths but there were 5 fetal 
deaths (4 3 per cent) 

Only the salient features of the 1 17 operations 
are given in the present analysis 

PARITY 

The parity of the patients is shown m Table I 

INDICATIONS FOR OPERATION 

The indications for the abdominal delivenes 
are shown in Table II 

In many instances there were 2 or more reasons 
for performing the c«sarean section but in Table 
11 only the most important indication is listed 
The incidence of cephalopelvic disproportion 
namely 47 per cent for this senes of caesarean 
sections is very low Howe\er since 22 of the 23 
patients listed abo\e as ha\ing had previous 
c4Esarean sections had contracted pehes the real 


TABLE I — PARITY 


P ty 

Frurupara 

becundipara 

Tertipara 

Quadnpara 

QumUpara 

Sept para 

Nonipara 

Undecipara 


C ses P t 
58 50 O 

3 5 
9 7 7 

4 3 4 

4 3 4 

3 17 

I o 85 

I o 8s 


incidence for cephalopelvic disproportion in this 
senes is at least 65 8 per cent Among the 23 
patients who had previously had abdominal de 
liveries ii had had laparotrachelotomies 10 had 
had cla«;sic operations and had had both t>pes 
Of the II patients in the first group 5 were given 
a test of labor and of the lo m the second group 
3 were permitted to go into labor Elective 
operations were performed on the two in the last 
group 

Cajsarean sections w ere penormed on 1 1 
patients {9 4 per cent) who had toxagmia of preg 
nancj This is a relatively large frequency but it 
is due to the fact that in severe cases of toxasmia 
without convulsions we believe m emptying the 
uterus if medical treatment does not produce 
improvement In eclampsia the pregnancy is 
terminated as soon after the first convulsion as 
possible The method selected for all patients 
with toxamia is the one which is safest for the 
mother Casarean section is performed for only 
a small percentage of the cases We resort to 
casarean section if the patient is a pnmipara at 
or near term with an undilated cervuc and a 
floating fetal head We attempt to use local 
anasthesia for all patients with tovamia regard 
less of whether delivery is accomplished vaginally 
or abdominally 


TABLE II — INDICATIONS 
C 


Cephalopelvic disproportion 55 

Previous cesarean sect ons — test of 
labor 8 

Previous cxsarean sections — no test of 
labor 15 

Toxa^a without convulsions 9 

Eclampsia 2 

Placenta pravu 7 

Abniptio placenta: 5 

Cardiac disease 5 

l)>stocia dystrophia syndrome 4 

Tumor blocking pelvis 2 

Repeated suUbirths 2 

Co ter tovanoia wearing tracheot 
omy tube i 

Previous rupture of uterus x 

Three almost fatal postpartum ha:mor 


rhages 


Per t 
47 o 
6 8 


12 8 
7 7 
I 7 
6 o 
4 3 
4 3 
3 4 
I 7 
I 7 


o 8s 
o 85 


o 85 
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Hcemorrhage was an indication for operation 
in 12 cases (to 3 per cent) Seven caesarean sec 
tions (6 per cent) were done for placenta praevia 
and 5 (4 3 per cent) for abniptio placentas We 
prefer the abdominal route for most cases of 
central or partial placenta prxvia if there has 
been mudi loss of blood regardless of the con 
dition of the child because &e operation is per 
formed m the interests of the mother \Vhen 
necessary a blood transfusion is given before 
during or after the operation and local anxsthesia 
is used whenever possible Some individuals who 
agree that the abdominal route is the proper one 
for many patients with placenta piavia prefer 
the classic operation because they believe that a 
cervical operation is very complicated if the 
placenta is encountered before the baby is de 
livered We have not found the operations done 
for placenta prsvia much more difficult than 
usual W e prefer the cervical operation in these 
cases because we can easily inspect the placental 
bed This is an advantage since not infrequently 
one or more large bleeding sinuses are seen The 
bleeding from these can easily be checked by 
puTsestring sutures In the classic operation 
these sinuses are not readily detected and the 
bleeding from them may prove fatal 

All 5 patients who had abruptio placentae bad a 
severe form of this disease and in 2 of them the 
uterus presented the typical picture of utero- 
placentd apoplesy 

The 5 patients who had heart disease were 
senousl) ill and 2 of them were stenlued at the 
time the casarean section was performed We 
believe that for a certam number of women who 
have cardiac decompensation during pregnancy 
laparotrachelotorny under local anxsffiesia (and 
morphin) is a life saving operation 

The term dystocia dystrophia syndrome is 
applied to a group of troublesome patients whose 
chief characteristics are as follows The women 
are usually heavy set with masculine features 
The external pelvic measurements are usually 
normal but the available space within the pelvis 
IS smaller than normal and the extremities are 
short The vagina is narrow and rigid and the 
cervix IS short and firm The patients have a 
tendency to develop toxEnna and to go beyond 
term The position of the fetus is usually tliat of 
an occiput posterior and the fetal head remains 
above the pelvic inlet even after many hours of 
labor WTien delivery is attempted from below 
the result is frequently disastrous to the baby 
and injurious to the mother 

Repeated stillbirths is given as an indication 
for only two operations However 17 patients 


(14 5 per cent) m this senes had previously had 
26 dead babies 3 of which had been delivered 
after craniotomy Nineteen women (16 2 per 
cent) gave a history of havme had 27 difficult 
operative delivenes exclusive ofcEsarean section 
The 2 patients who had tumors blocking the 
pelvis and the 2 who bad bad repeated still 
births (due to d> stocia) in reality should be added 
to the group with cephalopelvic disproportion 
thereby raising the number to 81 (69 per cent) 

DURATION OF ^REGVA^CY 

In Table III the duration of pregnancy is 
listed It will be seen that 87 i per cent of the 
patients were at or be>ond full term and that 
only 3 s per cent of the operations were performed 
at Uie eighth lunar month or earber 


TABtX III — DURAHON OP PREGNANCY 


Mote than lu 
lunar m ths 
1 nar m tbs 
0 I nar m tb 
8/1 TD tb 
8 1 month 
7/ 1 mo lbs 
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DURATION OF LABOR 

Of the 117 pauents 67 (57 3 per cent) were in 
labor at the time the operation was performed 
whereas 50 (437 per cent) were not m labor 
The duration of labor is shown m Table H 


TABLE IV — DURATION OF LABOR 


Not in tab r 
InUb 

Les lb n 2 boun 
2 1 6 hours 
6 1 hours 
lit 8 hours 
18 to 4 bou 
24 t 36 hours 
36 t 48 ho 
48 to 6 h rs 
60 to 72 h rs 


C»s« rtr 


so 

67 


15 

3 

9 

9 

3 


43 7 

”^1 


45*5 


34 


It Will be seen that 43 6 per cent of the 6 j 
latients who had labor pains were in labor iro 
: to 24 hours 10 3 per cent from 24 to 48 bou 
ind 3 4 per cent from 48 to 72 hours 
aesarean section was performed An 
s necessary for the 30 patients on whom a 
an section w as performed without a test ot lao 
rhe indications for these 50 operations are g 
n Table V 
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TABLE \ — INDICATIONS FOR OPERATIONS 
^VrrilOUT TEST OF LABOR 

Cast 


Previous cajsarean section 15 

Cephalopelvic disproportion la 

Toxxrrua 6 

Heart disease S 

Placenta prxvia 3 

Eclampsia a 

Repeated stillbirths 2 

Dystocia djstrophia syndrome a 

Abruptio placcnte 1 

Tumor blocking pelvis i 

Three almost fatal postpartum hcmorrha es i 


SO 

The 15 patients who had had previous cxsarean 
sections represent 65 per cent of the 23 patients 
who had previously been delivered by the ab 
dominal route The remaining 8 patients were m 
labor at the time of operation either because they 
were given a test of labor or because they entered 
the hospital after labor pains had begun 

It not infrequently happens that women ''‘th 
contracted pelves in whom the fetal head is high 
up and seemingly too large for the pelvic inlet 
have spontaneous deliveries For this reason 
nearly all patients with contracted pelves are 
gi\en a test of labor The 12 women m the 
present senes who were operated upon without 
waiting for labor pains had tn addtlton to a con 
tracted pelvis the following reasons for the 
operation before labor began 

1 Secundipara with fibroid uterus breech presentation 
and previous stillbirth due to dystoaa 

2 Primipara with mitral insufficiency dyspnoea and 
tachycardia 

3 Secundipara 37 years old who had bad a stiUbirtb 
after hi h forceps dcbvery Now overterm and medicinal 
induction of labor failed three tunes 

4 Pnmipara with diabetes mellitus and desire to be 
stenlued 

5 Pnmipara with fibroid uterus 

6 Unmarried pnnupara with marked stricture of 
vagina 

7 Secundipara who had bad previous difficult high 
forceps operation resulting in stillbirth Now overterm 

8 Secundipara who bad had previous high forceps 
operation resulting in sUUbuth Medicinal induction of 
labor failed three times and attempt to induce labor by 
packmg ccrvuc with gauze also failed Now overtenn 

9 Pnmipara with breech presentation and narrow 
outlet 

ro Quintipara who had had three previous high forceps 
operations and one craniotomy 

II Secundipara who had had previous craniotomy 
Could not become pregnant until after trachelorrhaphy 

la Pnmipara with contracted outlet 

No speaal explanation is necessary for the 
operations performed before labor began on the 
patients who had toxaimia heart disease pla 


centa pncvia eclampsia, repeated stillbirths 
abruptio placenta; and a tumor blocking the 
pelvis In both patients who had the djstocia 
dystrophia syndrome repeated attempts to induce 
labor medicinally failed the head w as definitely 
overriding the pubis and one patient had previ 
ously had three spontaneous miscarriages The 
patient who had had three almost fatal post 
partum hxmorrhages had had tw o transfusions 
Her mother died from postpartum hemorrhage 
and likewise one sister 

CONDITION OF MEMBRANES 

In 82 instances (70 i per cent) the membranes 
were intact and in 31 {26 $ per cent) they were 
ruptured at the time the cesarean section was 
performed In 4 cases (3 4 per cent) this could 
not be determined with an> degree of certainty 
The duration of time which elapsed between 
rupture of the membranes and operation varied 
from 30 minutes to 71 hours 

ANESTHETIC 

The kind of anxsthetic used is shown m Table 
VI 

TVBIX VI — ANESTHETIC 


Ca P t 


Novocam atoDe 

75 

64 1 

Novocam and general ansstbetic 

8 

6 8 

Ether 

29 

24 8 

Ethylene 

5 

4 3 


117 100 o 

Novocain alone injected b> direct infiltration 
sufficed m 64 i per cent and in an additional 6 8 
per cent a general ana;sthetic had to be added to 
complete the operation Ether was used so many 
more times than ethylene because it was the 
anaesthetic of choice before we began to emplo> 
local anesthesia Eth>lene was not introduced 
until after we had begun to use local anesthesia 
extensively 

Most of patients are given a hypodermic 
of morphin % gram and magnesium sulphate 2 
cubic centimeters about 15 minutes before the 
operation is started Thus far I hav e not seen an> 
bad effects on the bab> and my experience leads 
me to believe that a baby rarely will show anj 
harmful results from morphm given to its mother 
unless It is born within i to 3 hours after the 
morphm is injected The morphm helps allay an> 
fear the mother may have of &e local anesthetic 
It lessens the pain due to the contractions of the 
uterus before the baby is delivered and also the 
pain which ma> be experienced during the closure 
of the wound 
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STERILIZ'VTION 

Six patienta (5 6 per ceat of the toS) who 
had conservative cervical cesarean sections were 
sterilized b> means of an operation on the tubes 
One patient was a primipara i was a secundip 
ara 2 were tertipara: i was a quadnpaia 
and I a quintipara Three of the patients were 
stenlized after their first 2 after their second 
and I after the third cxsarean section Stenl 
ization was performed after the first operation for 
the following reasons One patient was a quad 
npara who had had two dead babies following 
forceps deliveries one live child delivered bv 
forceps and two spontaneous miscarriages The 
second patient was a tertipara who had nutral 
stenosis and insufTiciencj and w as decompensated 
at the time of operation The third patient was 
a pnmipara with a cephalopelvic disproportion 
and diabetes mellitus and she and her husband 
requested sterilization The method of steriliza 
tion employed in all the cases was the Madlener 
procedure which consists of elevating the middle 
portion of each tube crushing it gently but 
hrroly with a smooth crushing clamp and then 
placing a heavy silk ligature m the groove made by 
the crusher This operation is simple rapidly 
performed bloodless and as certain as any other 
conservative procedure 

To the 6 cases 0! sterilization with retention of 
the uterus should be added the 9 Porro operations 
These 15 cases represent a sterilization incidence 
of 1 2 per cent 

PORRO OPERATIONS 

The 9 Porto operations among the 117 opera 
lions (7 7 pet cent) were performed for the fol 
lowing reasons 

1 A quintipara aged 34 years had bad 4 
normal deliveries The mdicaiion for cresarean 
section was mitral stenosis and insufficiency wi(h 
decompensation during pregnancy The uterus 
was amputated because of profuse menstrual 
penods with severe pain requiring rest in bed 

2 A nompara aged 33 years had had 8 spon 
taneous deliveries The Porro operation was done 
because the patient had an almost fatal abniptio 
placentffi and the uterus showed the typical pic 
tuie of uteroplacental apoplexy 

3 A tertipara aged 36 years had had 2 difficult 
high forceps deliveries The second terminated in 
a rupture of the lower uterine segment 

4 A quadnpara aged 34 years had had 
spontaneous deliveries The operation was per 
formed for abrupUo placent® and uteroplacental 
apoplexy 

5 A quadnpara aged 30 years had had 3 
spontaneous deliveries but each was followed by 


an almost fatal postpartum hemorrhage She was 
tramsfused twice There were enormous varicose 
veins in the vagina and labia Mother and sister 
died from postpartum hemorrhage 

6 An undecipara aged 40 years had had 10 
spontaneous deliveries Indication for operation 
was abniptio placente and toxemia 

7 A quadnpara aged 38 years had had 3 
previous cesarean sections 

8 A quintipara aged 37 years had had 2 
previous difficult instrumental deliveries 2 mis 
carnages and 2 cesarean sections 

9 A septipara aged 35 years had bad 6 spon 
taneous delivenes Indication for cesarean section 
was central placenta previa 

The general consensus of opinion is that for the 
delivery of the baby preliminary to a Porro 
operation it is better to make the incision m the 
body of the uterus rather than in the lower 
utenne segment The reason given is that the 
former is more easily and quickly performed In 
doing a Porro operation I prefer to make the 
first uterine inasion m the lower uterine segment 
After stnppmg the bladder down part way 
instead of making a longitudinal incision I make 
a transverse one high up in the lower uterine 
segment This forms the first part of the line of 
amputation of the uterus A Porro operation by 
this method should not require more time than a 
Porto following extraction of the baby through 
an inasion in the body of the uterus Since in 
most cases local anssthesia can be used if not 
for the entire operation at least for most of it 
time is usually not a very important factor 

MORBIDITY 

We consider as morbidity any elevation of 
temperature to loo degrees F or above evenu 
recorded only once from the time of deliveY 
until the patient is discharged from the hospital 
By Uus strict standard $8 patients (49 6 per cent) 
had morbidity distributed as show n in Table \ U 


TABLE VII — TEVER 


c»s« Ta 

% r> 

3 IS 


58 49 55 

a 26 of the s8 cases no cause for the elevauon 
temperature could be determined ra 

iber of these patients had only a ® v 
lerate elevation In Table VIII are listed 
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causes of fever m the 32 cases where the etiology 
could be ascertained 


TABLt VIII — CAUSE OF FEVER 


Infected wound 
Pyelitis and cystitis 
Bronchitis 
^lastitis 
Pneumonia 
Lochiometra 
Sore throat 
Peritonitis 

Abscess from hypodermic 
Bartholin gland abscess 
Thrombophlebitis 
Diabetes (?) 


Ca fs P t f 
7 

rr 94 

6 5 » 

3 * 6 

» 17 

2 17 

a 17 

X o 85 

I O 83 

I o 8s 

X o 8s 

1 o 85 

r o 8s 

32 27 4 


Only I of the ii wound infections was extensive 
and m this instance the patient refused to remain 
in the hospital after the eighth day because she 
insisted she was well enough to be up and about 
The relatively large incidence of pyelitis and 
cystitis in this series of cervical operations and 
the relationship of these complications to the 
late toxsmias of pregnancy is discussed m my 
previous paper In both cases where pneumonia 
developed ether had been used as the anssthelic 
Diabetes is listed as a probable cause of fever only 
because the latter dropped precipitously after the 
use of insulin 


STAY IN HOSPITAL 


The length of time the patients remained m 
the hospital is shown m Table IX 


D y 


TABLE IX — STAV IN HOSPITAL 


8 

10 


13 

X4 

15 

16 

17 
iS 

19 

20 

22 to 28 

34 

43 


9 

25 1 
14 
19] 
31 
6| 

n 


70 cases I 
or 59 8% 


28 cases 
or 24% 


98 cases 
or 83 8% 


19 cases 
or 16 2 % 


It may be seen that 59 8 per cent of the 
patients left the hospital within 14 days and that 
83 8 per cent went home within 18 days The 
fact that only 19 patients (16 2 per cent) remained 
in the hospital more than 18 days indicates that 
most of the febrile complications were not 
serious 


FETAL MORTALm 

Since there were no multiple pregnancies the 
total number of babies born w as 1 1 7 There were 
five natal and neonatal deaths making a fetal 
mortality of 4 3 per cent Two of the 5 deaths 
were among 108 conserv’ative caesarean sec 
tions (i 9 per cent) whereas the remaimng 3 
occurred among the 9 Porro operations (33 3 per 
cent) However all of the latter babies were 
dead when their mothers were admitted to the 
hospital All 3 mothers had abniptio placentae 
Since there were only two fetal deaths among the 
114 babies who were alive at the time the caesar 
can section was performed the mortality for the 
live babies was i 8 per cent One of these babies 
died shortly after birth the mother having been 
m labor 24 hours before the operation was per 
formed Autopsy failed to reveal anythmg but 
oedema and anemia of the brain The other baby 
a monster lived only a few minutes Operation 
was performed for central placenta prsevia 

HEALING OF CERVICAL SCARS 

In most of the cases m which a laparotrache 
lotomy was repeated I removed a piece of scar 
tissue for microscopic study I also obtained 
pieces of scar tissue removed by my colleagues at 
the Chicago Ly mg m Hospital In a study of 37 of 
these pieces of scar tissue Bloom and I (s) found 
that in most cases the wounds had healed v erj 
well and that even m the cases m which the scars 
were weak anatomically they withstood the dis 
tention produced by pregnancy and the stress of 
labor Since the report of our study I have col 
lecled 21 more pieces of scar tissue and these 
bear out our belief in the strength of the scars in 
the lower uterine segment As far as I know there 
has not been a single case of rupture of the uterus 
not only after my own 108 laparotrachelotomies 
but also after the entire senes of almost r 000 
cervical operations performed at our hospital up 
to July I 1930 

ADVANTAGES OF THE LAPAROTRACHELOTOMY 

The cervical aesarean section has the following 
advantages over the classic operation It has a 
lower mortality and a lower morbidity it may be 
performed with safety after a relatively long test 
of labor and it guarantees a much greater pro- 
tection against rupture of the uterus in subsequent 
pregnanaes and labors 

Our technique has been descnbed in other re 
ports (i 2 3) bull should like to emphasize the 
added advantages of using local anaesthesia not 
only for most conservative laparotrachelotomies 
but also for Porro operations 



552 


SURGERY GYNLCOLOGY AND OBSTETRICS 


SXriEIARY 

In a senes of io8 conservatu e cervical cjesarcaa 
sections and 9 Torro operations alter \apatc>- 
tracheloiomy there ’sere no maternal deaths 
Iifty eight of the patients rrere pnnupar® and 59 
v.ere multipart 

The chief indications for the operations were 
cephalopeKnc disproportion 47 per cent previous 
cssarean sections -u ith test of labor 6 8 cent 
previous casarean sections without test of labor 
1 2 8 per cent to-ramia without convulsions 7 7 
fer cent eclampsia 1 7 per cent placenta 
praivia 6 per cent abrupuo placentae 43 per 
cent cardiac disease 4 3 per cent and dystocia 
dystrophia syndrome 3 4 per cent In reality the 
total incidence of patients with ccphalopelv ic dis 
proportion was 69 per cent 

Only 57 3 per cent of the patients were m labor 
at the time of operation and reasons are given for 
performing the operation on the 43 7 per cent who 
were not m labor 

The membranes were ruptured in 26 5 per cent 
o{ the rases at the time the operation was per 
formed and the interval of time vaned from a half 
hour to 71 hours 

Direct mhltiation anssthesia alone was used 
in 64 I per cent of all the cases m an additional 
fi 8 per cent a general aniestbetw was u ed wiA 
local anssthe la ether was emploved in 24 8 per 
cent, and ethylene in 4 3 per cent of the cases 

Sterilization was performed in 5 6 per cent of 
the to8 conservative cases and if the 9 Pono 


operations are added the incidence of stenlizaUcn 
was 12 per cent 

A temperature of 100 degrees T or abo\er\as 
noted m 49 6 per cent of the cases and die chief 
causes in the cases in which the etiology was 
known were as follows infected wound 9 6 per 
cent pyelitis and cystitis 51 per cent bronchitis 
2 6 pet cent mastitis i 7 per cent pneumonia 
I 7 per cent and lochiometra i 7 per cent 
In 59 8 per cent of the cases the patients left 
the hospital within 14 da^-s and m 83 8 pet cent 
they went home within 18 dajs 
The total fetal mortahtv was 4 3 per cent but 
of the 5 deaths 3 occurred before the operation 
was performed In these 3 instances the mothers 
had abruptio placenta Of the 2 remaining babies 
I was a monster associated with placenta pneina. 

In most instances the wounds of the cemcal 
caesarean sections healed \ etj well as pro\ ed b) a 
microscopic study of pieces of scar tissue remoi ed 
at the bmc of repeated laparotrachelotomies 
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PALLUTION IN CANCER 

A NUMBER of articles ha\e appeared 
recentlj in the literature directing 
attention to the medical treatment 
of cancer from the standpoint of palliation 
These articles have been timely because of 
the tendency to consider cancer in its ^anous 
stages as either hopeless or curable The 
fact has been o\erlooked that great relief of 
symptoms and prolongation of life can often 
be afforded the patient with incurable cancer 
by treatment directed to these ends 

The medical treatment of cancer has been 
more or less neglected by the profession 
because the ment of any method of treat 
ment has been judged solely on the basis of 
permanencj of cure Sufficient consideration 
has not been given the effect of such methods 
m the control of distressing symptoms 
particularly m the alle\uation of pain The 
various colloidal substances notably lead 
(introduced by Blair Bell) arsenical prepara 
tions tissue extracts and irradiation are or 
may be of palliatue \alue and as such are 
^lorthy of continued investigation If it is 
true that non surgical treatment of cancer 
lessens suffering and prolongs life the medical 


profession has been remiss in not judging 
methods of non surgical treatment on their 
merits m this respect rather than in respect 
to cure 

From a surgical standpoint increasing ex 
penence emphasizes the value of palliative 
measures In cancer of the gastro intestinal 
tract for example it is not uncommon to find 
that after removal of a primary malignant 
lesion in cases in which knoivn irremovable 
metastasis exists the patient has been com 
pletely restored to general health has lived m 
perfect comfort for a surprising length of time 
and has then succumbed suddenly to invasion 
of other organs by neoplastic disease This 
fact however should not minimize the im 
portance of the widest possible removal of 
the growth and regional lymphatics 

No better example can be found of the v alue 
of palliative measures than in the surgical 
treatment of cancer of the stomach It is 
unfortunately true that in manj cases the 
disease has already extended bejond the 
possibility of cure when first seen b> the sur 
geon In such cases however the extirpation 
of the primary growth m the stomach, with 
remov al of the adjacent lymph nodes is often 
possible and frequentl> completely changes 
the clinical picture Obstruction when pres 
ent or impending is not onl> relieved but 
the patient is protected against the develop 
ment of any subsequent obstruction pro 
vided the duodenal stump has been closed 
and a modified Billroth II type of operation 
IS done The patient s ability to take ade 
quate nounshment means, restoration of 
weight and general well being and extension 
of life in comfort is accomplished w hen other 
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wse the patient \^ould have succumbed to 
gradual obliteration of the gastnc cavity and 
all the distress n hich it entails 

W J Majo earl> directed attention to the 
fact that patients may h\e a 3 or 4 years 
in apparently perfect health following re 
mo\al of a cancer of the stomach when 
metastasis was known to be present at the 
time of the operation This is particularly 
true when the metastasis is in the }l^e^ since 
this organ permits extensne m\asion if 
gradual and not accompanied by infection 
without apparenllj affecting health 

A significant possibility in such intention 
ally palliative operations for cancer m any 
stage and m any situation is that cure ma\ 
result when the accessible l>mph nodes are 
removed even if inaccessible nodes are m 
volved There is reason to believe that cures 
may occur under such circumstances and this 
possibility demands consideration of those 
methods of treatment which might aid in 
preventing or controlling further extension 

For example is it possible that lead even 
thoUoh not suitable for the treatment of 
lesions of the gastro intestinal tract because 
of necrosis of the involved tissues might be 
used after a primary growth is removed in 
the b 3 pe of bringing about a hii^her percent 
age of cures^ Ihe value of irradiation as an 
adjunct to surgical removal is as vet not 
definitelj proved but its further develop 
ment should establish its usefulness in this 
respect 

Fmall> in palliation the treatment of the 
patient is of paramount significance Few 
are so constituted as to accept w ith equanim 
ity a diagnosis of cancer This being true it 
IS the duty of the phvsician whenever poaiUe 
to adhere to first precepts that is to alleviate 
suffenng even if this entails withholding 
knowledge of his condition from the patient 
unless It becomes absolutely necessary or 


advisable to the best interests of the patient 
Innumerable examples attest the wisdom of 
such practice As Sir Frederick Treves has 
said In the face of misfortune it is merciless 
to blot out hope To create hope adds 
immeasurably to the happiness of the patient 
and consequently contributes to the pro 
longation of life and prospects of cure 

Donuld C Baitour 

THE INTERDEPENDENCE OF 
PATHOrOGIST AND SURGEON 

T here is Uttle doubt that dependence 
upon laboratory methods of diagnosis 
is a tendenev m mediane which has 
been Cdrncd to dangerous extremes but there 
is likew ise little doubt that at least one phase 
of laboratory science has not been sufficiently 
emphasized or to put it more correctly has 
not been sufficiently utilized Exarmnation 
of tissues by the pathologist is a practice w ith 
which at least m theory every phy ician is 
m hearty accord but which he is inclined to 
overlook m the complicated routine of hs 
life and m the face of the mconvemencc 
which it often involves And yet times with 
out number his patient s health his patient s 
life hang upon the observance of this 'iraple 
pre<»ution 

I am moved to speak strongly on this sub 
ject to urge the importance not only of the 
routine examination of ^ tissues but also of 
their complete examination because of a 
tragic experience I have recently undergone 
Some months ago I operated on a youne, 
woman for a simple adenoma of the thyroid 
as I thought which was grossly benign and 
which on immediate and deferred micro 
scopic study was reported back to me ^ 
microscopically benign Eight months later 
she returned with an inoperable malignancy 
of the gland which involved the larynx and 
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all adjacent structures The pathologist, in 
checking back the specimen submitted to 
him at the first operation found that malig 
nancy had existed then that the proper 
number of sections had been made but that 
in some unaccountable i\aj those areas of 
the specimen ^hich exhibited the malignancy 
bad not been examined at all He has a care 
ful technician he is a competent and a con 
scientious pathologist I have relied on his 
judgment many times m the past and yet this 
irreparable mistake w as made 
If this sort of thing can happen T\ith a 
competent pathologist it is easy to conceive 
of the tragedies which can result if he is care 
less or incompetent The contention of 
Cullen Bloodgood and others that the 
surgeon should be his ow pathologist by no 
means solves the problem That he should 
have a comprehensive knowledge of gross 
pathology that he should have at least a 
superficial knowledge of microscopic pathol 
ogy are facts beyond dispute But that he 
should possess the detailed knowledge of 
histopathology essential for the diagnosis of 
the borderline case and the early case the 
cases which confuse and bewilder the most 
expert is for the average man simply out of 
the question If he possessed such knowledge 
the chances are that he would be a patholo 
gist not a surgeon or that hoary age would 
oxertake him before he had mastered both 
speaalties 

In all but the most exceptional cases the 
surgeon must depend upon the pathologist 
must accept his decisions must base his 
course of action upon them and only a 
surgeon, and a conscientious surgeon at that 
realizes how much is at stake every time he 
calls him into consultation The consaen 
tious pathologist on the other hand is 
equally aware of the responsibilities he car 
nes knows full well that the outcome of very 


many cases is quite as much in his hands as 
m the hands of his surgical associate It 
follows therefore that he must be a highly 
trained man and an exceedingly careful man 
for an untrained or a careless pathologist is 
the most dangerous of all conscienceless 
physicians He should be — though he often 
IS not — a well paid man for a cheap pathol 
ogist IS the falsest of all false economies He 
must be a studious man for his branch of 
medical science does not stand still These 
are exacting standards but we cannot afford 
to lower them on their strict observance the 
issues of life and death hinge 

The ideal of course is such a laboratory 
group as that headed by Ewing or that headed 
by MacCarty distinguished leaders of dis 
tinguished followers but such groups can 
scarcely be duplicated m the world certainly 
not in the average hospital The best that we 
can do therefore is to use to the fullest the 
laboratory facilities at our command to sup 
plement them and round them out as circum 
stances particularly financial circumstances 
permit and to insist that the personnel of 
the department include only trained and com 
petent men The real efficiency of any hos 
pital IS measured by the efficiency of its 
pathological laboratory We can likewise m 
sist that this department be located either 
within the operating suite or so closely adja 
cent to it as to be an integral part of it so 
that the examination of specimens can be 
done without loss of time without un 
due prolongation of the anesthesia with 
out the confusion which a request for imme 
diate diagnosis only too often produces m the 
average hospital We can insist that the 
pathologist or a competent assistant be within 
call every time surgery is done the calls of 
the surgical staff constitute the emergencies 
of the laboratory just as a ruptured appendcx 
or a fractured skull or a gunshot wound con 
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stitutes the emergencies of the surgeon W e 
can insist that all specimens removed at 
operation regardless of location regardless of 
gross appearance regardless of the desires of 
the surgeon or the wishes of his patient be 
sent to the laboratorj for examination and 
that a s>stem be in effect which makes such 
a routine inevitable We can insist that 
specimens not only be examined routmely 
but can insist that they be examined compre 
hensi\ely as well so that such a tragedy as 
the one I hax e just recounted cannot possibly 
occur 

If we do these things if we teach our 
internes and our nurses the importance of 


doing these things we can comfort ourselves 
with the thought that however limited our 
faahties maj be our patients are adequatelj 
protected against carelessness and at'ainst 
error at least as far as human precautions 
can protect them For in mahgnancy of an> 
t> pe the most expert treatment a\ ails nothin 
m comparison with the importance of an 
accurate diagnosis and an early diagnosis 
And such a diagnosis because it is possible 
onl> by the microscope and by the trained 
e>e IS the responsibility of the pathologist 
almost more than it is the responsibility of 
the surgeon who submits the specimens to 
him Urban Maes 





MASTER SURGEONS OF AMERICA 


JOHN COLLINS WARREN 

O N the third day of November 1927 there died m Boston Massachusetts 
a surgeon v.hose life and whose works were of such a character as to 
entitle his memory to far more than ordinary consideration and respect 
This surgeon was Dr John CoUms Warren 

He came of distinguished ancestr> and belonged to a line of eminent doctors 
of five successive generations reaching far back to Revolutionary times 

I His great grandfather Dr John Warren (i753-:8i5) — jounger brother of 
General Joseph Warren (also a doctor) who at the head of the American forces 
fell at Bunker Hill — was a hospital surgeon in the Revolutionary Army and 
was the first professor of anatomy and surgery m Harvard College He was one 
of the founders of the Harvard Medical School and also of the Massachusetts 
Medical Society He was furthermore a prominent citizen deeply interested in 
public affairs 

2 His grandfather Dr John C Warren (1778-1856) was also m turn pro 
fessor of anatomy and surgery at Harvard and with Dr James Jackson took an 
active part m the founding of the Massachusetts General Hospital which was 
first opened in 1821 Heitwas who at the hospital in 1846 ga\e the first public 
demonstration of the use of ether as a surgical anicsthetic — removal of a tumor 
of the neck — Dr William T G Morton himself being the anesthetist 

3 His father Dr Jonathan Mason Warren (1811-1867) was one of the 
surgeons at the Massachusetts General Hospital and he also took a prominent 
part in the surgery of his time in Boston 

4 Dr John Collms Warren, was of the next generation and following him 
came 

5 His son Dr John Warren who was associate professor of anatom> at 
Harvard and also Uni\ersity marshal from 1911 until the day of his death 
July 17 1928 

The subject of this sketch Dr John Collms Warren — or as he was in the 
habit of wntmg his name J Collms Warren — was born in Boston May 4 
1842 and was the son of Dr Jonathan Mason Warren as already related and 
his wife Annie (Crowninshield) Warren 

John Collms Warren acquired his earlj education at the Boston Latm School 
557 
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and hter attended a pn\ ate school m the same at> He graduated from Harvard 
College m 1863 from the Harvard Medical School in 1866 and then after taking 
a course at the Jefferson Medical Collie m Philadelphia continued his studies 
m Europe for about 3 l ears — ^pnnapaUy m London and Edinburgh Pans 
Berlin and Vienna 

On his return to Boston he at oncf began the practice of his profession and 
was soon appointed surgeon to outpatients at the Massachusetts General 
Hospital He served m that in'^titution tor 36 years being promoted from one 
grade to a higher one until finally he became senior visiting surgeon 

Being desirous of teaching as well as practiang surgery he fortunately soon 
received an appointment as instructor at the Harvard Medical School and 
thereafter he was rapidly advanced through the various grades until he became 
Moseley professor of surgery finally retiring with the title of proiessor cmentui 
His wade experience both m the practice of surgery and m teaching naturallv 
increasing as lime went on added greatly to his effiaency m both of these direc 
tions Hts pnv ate practice and his consultations also grew m accordance 

He was a prolific writer on many different surgical subjects One of hts earliest 
successes in this respect was the winning of the prize m 187 for his Bojlston 
medical essay on Rodent Ulcer Throughout his professional life be was 
alw dj s mtensel> interested m surgical pathologv and he was one of the first m 
this country to employ systematically the microscopic examination of patho 
logical material remov ed at operation Everything relating to malignant tumors 
particularly appealed to him and he wrote many papers on this subject In 1895 
he published a book enlitkd Surgical Palhohgy and Therop tiics embod>mg the 
mo t approved ideas of that time This book has been called his most notable 
hterar> accomplishment Later he contributed the chapter on Surgical 
Pathology m Keens American Text Book oj Surgery still later with Pearce 
Gould the well known English surgeon be became co editor and in part author 
of the It Icrna tonal T xt Book oj Surgerv which was published m two volumes 
For a number of > ears he was also editor of the Boston Med cal attd Surgical 
Joitrnul 

He was a Alember of the American Surgical Association and at one time 
President he w as one of five upon whom honorary fellowships were conferred by 
the American College of Surgeons at its first meeting he was a member of the 
American Medical Association of the Massachusetts Medical Societv and of the 
College of Physicians of Philadelphia He was also chairman of the Harvard 
Cancer CommiSbion for nearly 25 years For more than 12 years he was also 
president of the Massachusetts Eye and Ear Infirmarv 

He had unbounded faith in the unusual opportunities in Boston for the 
extensile development of medical teaching and research and a large part of 
what has been accomplished in this direction was due to him He was always 
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intensely interested m the welfare of the Harvard Medical School and was ever 
ready to help it m every way possible, and his work for the School continued 
o\ er many years w as unremitting and of enormous benefit He, wnth Dr Henry 
P Bow ditch not only originated the ideas upon which the plant of the present 
Harvard AXedical School was planned but together the> did notable work in 
securing the necessary funds for cariying their ideas into effect and in attracting 
to the vianity a number of hospitals and other institutions allied m one way or 
another to medicine and thus developed what up to that time was new and was 
much needed m Boston — a great Medical Center This result was largely due 
to Dr Warren’s persistent exertions and to his firm conviction as to the worthi 
ness of his cause To him also belonged the credit for making it possible to build 
the Collis P Huntington Memorial Hospital and to equip it for work in the 
study and treatment of cancer He moreover directed his efforts toward securing 
for medical students suitable dormitory accommodations and before he died 
he had the satisfaction of knowing that this dream had become true in the 
building of Vanderbilt Hall 

He was awarded an Honorary LL D from Jefferson Medical College (in 1895) 
and later the same from Harvard and also from McGill In 1900 he received 
the honorary degree of fellowship m the Ro>al College of Surgeons of England 
and somewhat later a similar honorary degree in the Ro>al College of Surgeons 
of Edinburgh 

As might be expected Dr Warren had also many interests outside of medi 
cine among them being the Massachusetts Historical Societj to which by will 
he left forty six volumes of the papers of the Warren family for fixe generations 
(from Revolutionary times) He was also a member and past president of the 
Bunker HiU Monument As«ociation and of the Humane Soaety of Massachu 
setts and a fellow of the Amencan Academy of Arts and Sciences From 1908 to 
1914 he was an Overseer of Harvard University 

Such IS a mere outline of the life and activities of the man who did such 
memorable service for Harvard University for the Harvard Medical School, and 
for medicine and surgery It has been said of him by an intimate friend most 
competent to judge that he was one of the few men whose background and fore 
ground were in perfect accord for not onl> did he belong to a distmguished 
family but what he himself stood for and what he himself accomplished were 
worthy of a prominent place in the historj of that family ^Vhlle occasionally 
the possession of distinguished forebears seems to discourage initiative m some 
of the younger members of a faimly nevertheless m other instances it appears to 
act as a definite stimulant This latter was probably true m Dr Warren s case 
With such a thought m his mind xt is easy to see how he dreamed dreams and 
how he later expenenced what must have given him the keenest pleasure not 
onl> in seeing his dreams realized but m possessing the knowledge that he had 
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done his full share in changing them mto actual being And yet modesty was a 
marked characteristic of Dr Warren for his thoughts seemed to be directed 
principally toisard what there yet remained for him to do rather than toward 
what he had already done 

One cannot close this short sketch without reference to Dr Warren s attrac 
ti\e personality which earned with it a suggestion of the old school Although 
so often deeply engrossed m serious thoughts for the betterment of one medical 
interest or another he possessed a genuine gaiety of spirits w as a prince of good 
company and w as beloved bj all who knew him 

In recognition of bis notable services there was placed after his death in the 
W arrtn Museum at the Harvard hfedical School a marble bust of him by the 
sculptor Parammo There it may be seen — a fitting tribute to his memory — m 
the honorable company of his distinguished ancestors’ 

Georgi, H Moves 
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OLD MASTERPIECES IN SURGERY 
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THE LETTERS OF NICOLA MASSA 

S URGICAL progress during the sixteenth cen 
turj IS inseparably linked with the increase in 
anatomical knoiiAledge which was gained during 
that period Consequently though their surgical skill 
may not ha\e been great one must accord to the 
anatomists of the period considerable credit for ad 
\ances made by others in surgery and surgical tech 
nique The great change in anatomy was made by 
Vesalius who through the agency of Jan Stephan 
Kalkar a pupil of the great artist Titian raised ana 
tomical illustration from the cave man type of art of 
the broadside and fugitive sheet to an art compara 
ble to the best then known and so gave to the world 
an accurate visual image of the construction of the 
human body hfan> of the points to which \esahus 
called attention b> his illustrations and accompan> 
ing text had been moot questions for years among 
anatomists who did not have the genius of Vesalms 
for demonstration and had called attention to them 
by the written word only and had neglected the most 
important visual image 

Nicola Massa was one of these pre Vesalian anato 
mists who li ed in Venice during the early part of 
the sixteenth century and died there accor^ng to 
Gurlt about 1569 His pubhshed works were on 
many subjects and his work in anatomy and surgery 
fell rather in the background possibly because his 
work on sjphihs which disease was then attracting 
much attention proved so popular that it went 
through four editions in thirty one j ears His A nat 
omy published first in 1536 four years after his book 
on s>philis bore the title An Introductory Book of 
Anatomy and his letters Eptstolce Medictnales ap 
peared m its first edition six >ears later in 1542 
Massa s anatomical knowledge was considerable 
and the fact that he was not given proper credit for 
It disappointed him greatly and he laid the blame 
for this at the door of illustration m anatomy He 
wrote two letters with reference to anatomy to his 
fnend Antomo Francanzane of Pavia In the first 
one dated January 20 1543 he calls attention to 
his previous descriptions of the membranes of the 
bram the gray and the white matter and the ol 
factorj lobes of the bram with their nerv es to the 
nasal mucous membrane and attributes to them the 
sense of smell In the second letter dated Januai> 
23 I S43 he again refers to the nasal nerv es and also 
refers to his discovery of the nerves to the muscle 


of the tongue both of which he demonstrated b> 
first macerating the tissues He says For the tongue 
substance {as I have said) evidently does not lack 
nerve parts mixed with flesh to its final part as one 
can see from the passage of filaments which proceed 
through the fleshy substance which are demonstrated 
especially when they (the tissues) are macerated and 
have become almost putrid or when they have been 
stewed or cooked in much water 
He thus antedated many of the discoveries which 
were pubhshed and popularized later by the anat 
omi ts of the \esalian school and those who came 
shortly after In retrospect it would seem that his 
disregard of illustration had a good deal to do with 
the lack of appreciation of bis work 
Massa did not stop with the cranial nerves m his 
anatomical research He noted vessels probably 
lymphatics passing upward from the orifices of the 
renal vessels He differed m bis description of the 
liver from the previous conception of a multilobed 
organ as depicted in the fugitive sheets and de 
scribed the liver as consisting of two lobes separated 
by an incomplete septum 
Massa s most important anatomical contribution 
so far as its bearing on surgery is concerned was his 
description of the peritoneum and the technique of 
evisceration This is contained in his Introductory 
Book of Anatomy published in Venice m 1536 1559 
and IS94 After describing the technique he pro 
ceeds to the surgical side of the question He ad 
vised washing intestines protruding through a wound 
with warm wine then enlarging the wound and re 
placing the gut after the wounded intestine is su 
tured An interesting point is that in his abdominal 
operations he used metal retractors He say s after 
describing how the wound is enlarged vvitb a blunt 
pomted instrument which instrument the best op 
erators add the fingers or plates of silver or brass 
He differs from Hippocrates dictum that wounds of 
the small intestine are alw ays fatal and after reading 
his description of hia tethmque of intestinal suture 
one can see that barrmg infection his patient had 
a good chance to recover 

Massa did not have much use for contemporary 
illustrated anatomical works and as the letter in 
which he refers to them was written m January 

ia43 heprobably means the Vesalian plates pubhshed 

m 1538 for neither the Epitome nor Fabrtca had 
then been published Great anatomist and surgeon 
as he was be overlooked the value of illustration 
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REvirws or new books 


T he f fth ed t on of Lo eft s book as revtsed 
and edited bj h s t o colleagues and successors 
Ober and Breast r Their purpose as to per 
petuate the fundamental contr buttons of iheir dlus 
tnous teacher Theetolo v diagno s and treatment 
of Lovett s ork on scol osis is of great pract cal 
f«p rtance Some ne v valuable material wh ch tn 
eludes the Laleaa^i m Ihod of treatment and de 
ta led descript ons of the turnbuckle jacket and the 
turnbuckle shell treatment has been added This 
book IS the best book on the subject at the present 
time It is h ghly recommended to medical and 
ph>s cal educat n student physical therapists 
pediatricians and orthopedic surgeon 

PmupLEHU. MO 

T lEPMANN S b ok on g> ncco]o}?\ as r Uen 
^ th the thought in m nd of produc ng a realK 
useful tc’Ctbook for phj sic an as ivdl as starlenls 
The reader s at once most favorably rapressed by 
the fact that th work does not folio v the orthodox 
and t 0 often un nteresting form of the averaj c te t 
book but rather is written m a most nformaf and 
interesting manner The entire subject of s> necology 
ts covered n fifteen lectures each n one held of this 
speciait) in addition to i so lectures on the economic 
soc olog c and psycholog c aspects of gynecology 
The book is ntteu n the in tn table style i h ch 
characterizes all of L epmann s publ cati ns and is 
most admirabh and profusely illiistrated He 
presents case h St r shaving to do th every type 
of gvn colog c pathology and n the subsequent 
dscuss ns bring ut all of the newer and reco ntzed 
developments in g\ necology such as perturbation 
htsterosalp ng graph Ascbheim Zondek tests etc 
The auth r has been one of the p oneers in Ger 
many n the de etopmenl of Soziale Frauenkunde 
f r h ch there » no Engl sh equ alenl phrase but 
h b ncludes a study of psychology s cology and 
econ m s as they p rtain lo gynecology together 
itb a study of b rth control contraception and 
ster lity plus fertility The t o chapters cover ng 
these subjects should be of ntere t to Amercan 
gynecologists as they present so completely the 
results of the German stud es along thes f nes as 
eil as the present German v ews 
Liepmannhas ntent onaliy ora tied all d scuss ons 
of radiation techn que as he feels that th s 1>cl ngs 
to radiology a speaalty in Iself He has omitted 
pract calls all illustrations of m crosc pic studies- — 
for the e the read r i referred to standard texts 
on p thologs He has also g ven no b Wiograpby 
although he quot s freely from the I teraturc past 

Von Tt La Ci it m Sm dR imoS is 
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arid present For b W ograpby the reader is referred 
to the larger otks on g> necology such as Haiban 
Se tz etc If more of the modern German aulWs 
t ouid adopt this attitude and thus do a ay with the 
constant repetition of cumbersome bibl graphic 
vh ch at best are incomplete more of the te tbooks 
from Germany could be kept down n s re and price 
and thus be more usable than at present iiep 
manti s Semii ar is complete and y et has been kept 
with n what should be normal size and price It is a 
volume in s hich all gynecologists should be inter 
ested Ralph A Rtis 3 f D 


^ cons Sts of a collection of loose leaflets 236 m all 
representing illustrations of the anatomy of the 
organ of bearing placed on cards and many of them 
arc arranged for study with the stereoscope The 
volume represents a comprehensive pre entat on 
from lifustrations of d ssections of the corapl ated 
structures 1 hich comprse the organ of nearin 
What text there » 1 m Spanish but the illustratioos 
of the d ssections need very little text as they speak 
for themselves Ceorcs \t Shwb cok llTi 


^ manual the mdicat ons technique and results 
of radiati n therapy^ as practiced at Bellevue Hot 
pital HolfeMer s method of cross fire irrad atwn 
the partitioning info small repeatedly adm oistered 
doses of roentgen irradiation according to Solomoa 
and Regaud s method of employ ng small doses oj 
rad um heavily filtered over a considerable period 
of time all find th r expression la the auth rs 
practice Onthewhole in sp te of the bre tty fthe 
te t the book constitutes a very sat sfacloty gu de 
to radiation therapy not only in cancer but in the 
rather numerous benign cond lions in h ch rad um 
and the ro ntgen rays have proved of value 

JuesTCseMD 

'T'Hh second half of volume five of Ve t s 
^ bicb der Ginaebologc is a 750 page volu«e 
r tt a by Ludnig Nucrenberger of Halle on 
Di eases of the V ag na The vorL is enevrio 
pedic m character and includes practically' e fT 
th ng that has been ritten on the phys ology 
pathology f the vag na It 1$ m outline f 
erj simply wc tten The iliustrat ons arc 
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many of them being m color but portions of the 
book are inadequatel> illustrated There is a marked 
overemphasis of the sections on phjsiolog> the 
sections on laboratorj procedures and the sections 
dealing ^vith the theoretical discussions On the 
other hand the portions of the book which are 
devoted to the climtal aspects of the diseases of the 
\agma might have been elaborated upon and more 
completelj ^^rltten This is true of the handling of 
the sections on therapy throughout the book and 
especialh true of the discussion of the treatment of 
malignant tumors of the vagina — to the reader this 
leaves much to be desired However the\oIume 
being so nearly complete and containing as it does a 
full bibliographv of the world literature on the sub 
ject should make an excellent reference work on 
diseases of the vagina In this respect this volume is 
m keeping with the two volumes of this series pre 
viousl> reviewed The author has made this volume 
a handy one to use as a reference work because in 
addition to the complete bibliography at the end of 
the volume the references to the text are found at 
the bottom of each page Rauh A Reis M D 

AN Inlroduclton to G'/necology'^ is exactK what 
Its name implies The book was written pn 
manly for third jear medical students and is an 
outgrowth of a series of notes which the author has 
used for some time The book is well written each 
subject being presented simplj clearl> andbrjefl> — 
so briefly in fact that many chapters seem incom 
plete even for third >ear students This work with 
supplementarv reading should prove to be a desir 
able and usable book for students 

Ralph A Reis M D 


T he Michons have presented a ver> practical 
exposition of their experience in the diagnosis and 
treatment of diseases of the gemto urmarj tract in 
their recent book on urologj The book is designed 
as a critical analjsis and sumraar> of an extensive 
personal experience without reference to the Jitera 
ture or the discussion of methods not acceptable to 
the authors The book is well illustrated and there 
are some points in surgical technique which appear 
unique and original Vincent J O Conor MD 


T he pattern after which textbooks of pathologj 
have been compiled has not been materially 
changed since it was established b> Matthew Baillie s 
Morbid -inalomy lnl^9y The present volume The 
Pathology of Iniernal Disea ej® by William Bo\d 
professor of pathology in the Universit> of Manitoba 
is a definite attempt to break the cake of custom 
which has interfered with the potential usefulness 
of pathological material for clinical teaching This 


Th L \ Mosby C mpa y 


By C J fl MU MD St 
J 

lU. By Ed M h d L 


\l h I G U tC 

T IE P TU UJC iNTE D EA E By W U m B jd M D 
MRLP <ld) DpIPj h 1 RCS Pblad Iph U dt Ig 


volume is neither a textbook of pathologv nor one of 
interna! medicine but it bridges the gap between 
these two subjects It should stimulate the interest 
of practitioners of medicine in postmortem exam 
inations It will also point the wa> bv which pa 
thologists ma> become effective clinical teachers 
Pathology is a science in itself and worthy of studj 
for Itself alone but pathologv as a pure science has 
little interest to either the practitioner or the med 
ical student It is only when pathology is brought 
into definite relations with clinical medicine that 
the internist and general practitioner will take a 
real interest in the subject much to their own and 
their patient s advantage 

Dr Boyds book is well calculated to stimulate 
such interest The subject of pathology is taken up 
according to organs and systems of organs so that 
the bare skeleton outline does not differ materially 
from the outline of the ordinary textbook of special 
pathologv That which especially distinguishes the 
book IS the inclusion under the discussion of each of 
the various pathological lesions described of one or 
more paragraphs detailing the relation of symptoms 
to lesions Thus aher describing clearly and without 
unnecessary verboseness the pathological changes 
which accompanv a disease the author explains bow 
these pathological changes give rise to the sy mptoms 
and physical signs by which the disease manifests 
Itself clinically 

To the pathologist this volume should bring a new 
point of view and enable him to engage more elTec 
tivelv in the highest type of clinical teaching To the 
internist it should be a constant reminder that 
symptoms and physical signs rest upon a foundation 
of pathologic change and that he can still learn 
much at the autopsy table if he approaches it in a 
state of mind which this volume should produce in 
him To the medical student it should be a useful aid 
in filling the gaps that the ordinary textbooks 
leave vacant J P SmoNOs M D 

T>EED S book* IS the first m English to be devoted 
to obstetric work done on the manikin It is 
well written and easy to read The various steps in 
each maneuver are explained minutely The author 
feels that since labor is becoming more and more 
a pathological process this book will fill a need It 
IS intended as a guide for the undergraduate who 
aims to do general vvork but it is likewise useful for 
the specialists It is a useful textbook 

E I. Cornell M D 


treatise by Lacassagne* is an excellent and 
J- concise statement of radiotherapy at the Radium 
Institute of Pans The treatise may be divided into 
two parts first the general mechanics of radium 
with brief reference to biological effects and second 
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a description of the technique used m \aiio\)s lesions 
amenable to radium treatment 
T he first part deals briefly but effectively wtb 
the actnn of radiation on cancerous tissue and d»s 
cusses radiosensitmty of carcinomata llie tela 
t n hip belneen sensilivitj and radium techmquew 
discussed with reference to screening which is 
heavier than was formerly used the dutation of 
t eatment small amounts of ladium over a long 
period of time havinj, superseded shorter apphea 
tions and last t tal dosage is discussed 
The second half of the treatise is comprised of 
discussions ol the various lesions amenable to ta 
dium therapy uch as cancers of the skia oral 
cavity nd female ECO tal tract Illustrations are 
numerous portraying the various methods of ap 
pi cation \ survey of the end results shows that 
10 p r cent of r ncers located on the nose and loner 
Up are amenable to cute by radiotherapy The per 
cenlage drops ma kedly as the lesion becomes mote 
diiT cult of access on account of anatomical location 
Breast ca cinoma is t eated but little m this In 
stitule most c ses beint referred to otl er institu 
t ons V here surgical measures seem to be the method 
of choice This is is m rked contrast to the view 
po uts of the English surgeons if one is to judge by 
th literature from Engl sb sources 
Other les ons such as sarcomata and the leuksmias 
are d scussed m preport on to their importance 
The unple st aight forward manner in discussing 
the subject together w iih the illustrations and refer 
enc- s to re ults makes the teat ore which should 
ppeal to all physicians and especially to the radia 
lion specialist A Janss fAsxm hi D 


'T'HE work by P c ol has occup ed an enviable 
^ place amor' \inerican tettbeoks for 5 years 
a d us p esent appea ance in the forra of a ninth 
ed lion attests to a continued popularity which is 
ell dc erved I ler ol s remains the most ambitious 
i rk on human anatomv vet attempted m the new 
V 0 Id ‘Moreover ca cj t for the cvhaustwc many 
oluraed s stem begun under Bardeleben s leader 
sh p and stiU unfinished it probably has no superior 
in any language for comprebensi enes? cfanlv ^nd 
vealth of illustration 

To our mind it approaches the deal book for an 
Engl sb peaking medical practitioner to have at 
hand for reference since all reasonable anatomical 
det Is as veil s practical considerations ate in 
eluded T 1 chief eakness is the lack of v gor in 
the lUuslrauons for students in course T ersol is 
also in alaable as a reference source through wh 
many smaller points finl explanation With the 
g eat reducl on i the tune allotted to the teaching 
of human d secti n it 1 however somewhat un 
i lel Ij and d couragmg to the present day student 
1 he real need at the present time is for two Linds of 
anatom cal texts One a bncf well illustrated 
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book of essentuls wh ch will give to the medical 
student a comprehensive view of anatomy conso 
nant with the time available and the type of course 
nowadays pursued Such a text does not exist The 
other IS a work which can cot only be used for spe 
ml reference throughout the student medical years 
but which w U also serve as an authoritative source 
and life long companion to the mature student cither 
m practice or out This need Piersol meets ade 
quately 

The math edition has passed to the editorship of 
Professor G Carl Huber who has been aided by his 
staff at the University of Michigan The practical 
considerations have been revised by Dr E G 
Ehason prote or of clinical surgery at the Univer 
sity of Pcnnsylvaiua Chief in importance among 
the Ganges is the introduct on into the text of a 
consistent and uniform B \ A nomenclature 
Other revision is confined largely to sections dealing 
with the histogenesis of the felood elements the 
development of the lymphatics and primary veins 
the penpbera! rervou system and particularly the 
sections dealing with fiber tracts of the central 
nervous system A few bgutes replace caihet ulus 
tratioQs and a few new ones have been added The 
equence of figure numbers and the pagiostioa 
however remain the same as in the previous edition 


tr\ER\ teacher of roentgenology i lU eppreaate 
^ the value of Holmes textbook on roentgen 
inteipretalion so concise and yet so rich m facts 
and illustrations The paper is ezcelleat and with 
verv rare exceptions the illustration depict ury 
dearly the lesion w hich they ate mtei ded to snow 
Really there is an astoni hang number of pathoiog cal 
processes susceptible of V ray demonstration lUus 
traled m this brief work There are a numoer 0 
valuable tables of comparative rav findmgs Toe 
bibliography is u eful All the nev ei methods 01 
investigation are included such as Graham s twi 
for gall I ladder d sease encej holography and the 
use ol urosclectan and other substances for lotrs 
venous pyelography The book should be 
practical value to all medtcai practitioners whether 
or not they are engaged especially in roentgen ray 
diagnostic work James T Case Jiit 


'T'HIS Gird edition with 9 colored jUustiabo^ 
■L on so plates and 125 figures in the f®** H*,.- 
its foundation the work of Henry Buthn wh ch 1 
45 years has been the leading te tbook on dise^ 
of the tongue Later advances m treatment nave 
been added especially the use of rad urn has n 
exbausuvcly discus ed , , ,1 0/ 

The imjortance of oral hygieie and the c u 
otM sepsis are quite fully discussed 
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At the end of each chapter is a bibliography ating 
authontatne articles on each subject discussed 
As Butim s Diseases of tkc Tongue was the best text 
book on the subject and as it has been out of print 
for 30 j ears this book will no doubt meet with a 
well merited reception H A Porrs M D 

T he book* on brain tumors bj Ernest Sachs is 
the first attempt on the part of a neurological 
surgeon to present the surgerj of intracranial tumors 
in a \olume suited to the entire medical profession 
\11 of the contributions to the ad\ ancement of neuro 
logical surgerj so mam of which ha\e come from 
this countrj ha've been in the form of monographs 
upon speaal topics in this field of surgery 

Dr Sachs task was a difficult one but he has 
succeeded admirablj in presenting his material in a 
concise manner He would he the first to admit that 
his book does not co\cr each group of intracranial 
tumors completelj '\s a matter of fact monographs 
ha\e been wntten upon one particular group of 
intracramal tumors m one particular location The 
average doctor however is not inchned to obtain 
the information he desires about intracranial tumors 
from a croup of monographs Consequentlj this 
book will ser\e a \ery definite need and will be one 
of the means of acquainting the practitioner with 
what maj be accomphshed in the treatment of 
intracranial tumors 


■p'CKSTEIN S biograpbj of the great Japanese 
■^scientist Hidejo Noguchi depicts the splendid 
achievements of this remarkable Oriental bacteriolo 
gist with his Oriental point of view dropped sud 
denlj into the turmoil of Occidental surroundings 
It IS a narratn e of great discoveries begmmng with 
serological studies of snake \enom and continuing 
logicaUj to sj-phiLs poliomj elitis jellow fe^cr 
verruga peruana Rockj Mountain spotted fever 
and trachoma together with other investigations 
less strikmg but faardlj less important It is admira 
bij told in a manner that reflects the restless genius 
of Noguchi A I KENDAtL MD 


AbHHURST has displayed sound didactic in 
stinct in laying emphasis on the underlying 
prinuples on pathogenesis diagnosis and treatment 
in the fourth edition of his Surgery * which has been 


The Dt osi A-U Tie. TicEjfT Be. rt TtTno s By Entst 
Sachs A B M D St Loiu Th C V Mosby Comp y 93 

Noccon ByC ta £ 1 st la Newt k dLo do B rp ud 
B th rs 93 


Sem Irs Peccwixs ■» Peacttce, Sttt vr job Pjm 
T in t By Astley Past Coope Ashh t A.B RID F^CS 
th ed PhjI a Iphia Le and F b gtr 93 


brought up to date by a thorough revision of its 
subject niatter and inclusion of such new matter as 
has accumulated in recent years It is a thoroughly 
satisfactory textbook of surgery for both students 
and practitioners The review er is impres'ted by a 
certain freshness and vigor of style reflecting as it 
does the wide personal experience of the author both 
as a surgeon and as a frequent contributor to surgical 
literature Geo Halperin M D 

T he populantv of Romams and Mitchiner s 
Science and Practice of Surgery* is attested by its 
third appearance within the past years It is a 
work m two fairly large volumes The subject 
matter is div ided according to the usual plan into tw o 
divisions that of general surgerv and that of sjs 
temic surgery It is a valuable contribution to the 
already somewhat long list of textbooks on surgerv 
and in its revised edition embraces much of what i 
new m saence and practice 

Geo IIvlpertv M D 


AFTER a historical review of our knowledge of 
pancreatic neoplasms the authors of Cancer 
dit Pancrlas expre s the view that the almost hope 
less results of surgical intervention or interventions 
are due to a belated diagno is Therefore improve 
ment is to be sought in earlier diagnosis through 
the means o! functional tests There are chapters 
dealing extensively with the anatomy and phy siologv 
oftheorgan with the question of frequency etiology 
and pathogenesis of pancreatic cancer The chapter 
dealing with the histological study of pancreatic 
neoplasms IS beautifully illustrated There i an ex 
cellent discussion of various clinical forms their 
symptoms and mode of evolution Cancers of the 
head are separated from those of the tad forms 
accompanied by simple gly cosuria are separated from 
those accompanied by hypermsulimsm or by hvpo 
glycsmia \ aiious functional tests are evaluated m 
the chapter on diagnosis 

Surgical treatment is the only one capable of hold 
ing out some hope Total removal of the organ is 
contra indicated on physiological grounds because it 
inevitably leads to a grav e pancreatic diabetes The 
technical difficulties are great and the immediate 
mortality is high A rather exhaustive bibhography 
completes this excellent monograph 

Geo Haiperjv M D 
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CORRESPONDENCE 

IS CANCER OF THE BREAST FOUND adeath rateof leoper 10 000 the e\ ere 678 death 
MORE OFILN IN MARRIED WOMEN cancer of the breast among ma ned women 

THAN IN UNMARRIED WOMEN? with a death rate of 44 per 00000 Cancerofthe 

breast in single \ omen \ as ther fore ne rl three 
J He Ed l That c ncer of the b east is found times more prevalent m Pennsylvania than among 
m coften marriedthanmunmar ledwomen eems married women 

to be the general opinion and $ so expressed m an It is esl mated that approximately 7 pe cent f 
licl n the Mav 103 issue of this journal bv Dr the a omen of Pennsylvania over 35 years of age 
John G btubenbofd m An Analysis of One Hun during 1927 \ e e s gle and had the above g en 
dred d F ftv eight Cases of Cancer f the Breast cancer death rales As the deaths from c ncer of 

from the F st Surg cal Dm ion of New \orL Hos the breast n this senes of cases ere two and ne 

pt I Serv ceofDr Charles L G bson to whom the half times more prevalent proportionally am ngthe 
p ofe 0 owe so much for h s teachings e pcciallv \ omen a ho Avere s ngle than among those ho h □ 
n the development of the follow up system of sur b en married t )S ev dent that lactation has no 

g cal p ocedures 1 fluence on the product n of cancer 

I a numbe of years I have been g nmg the In a paper of my own prognosis on Cancer of 
mpreas on that cancer f the breast v as re Uy more the Dr ast in the \ebr12sk I IW calJ 1 > ‘ 
comm n prop tionally n singl th n m married July 929 I called attention to Dr Woods len 
om n of the cancer age vet I had no acco ate sylvan ast tistical report My 0 nop non is that 
ecord to supp rt my mpression Hov ever from a the natural functioning breast of the mar 
St tt t cal study of cancer of the bre st in Penn v oman is less 1 able to cancer than is that of the 
V 1 ania by D H B W ood publ shed in the unmar led woman because as the breast of the 
Med cal J 1 I tdKec d December 5 98 we latter never has functioned as natu e intended 

have val ble data changes d velop more po itively a d these a e 

In the Stat of Pennsvlvania 1 19 o there were fertile felds fo cancer growths hatever may oe 

173 q 6 s ngle women 0 er 35 years of ag 907710 the exating causes . 

marr ed women over 3S V ears of age In 19 7 ther It is to b presum d that the proportional numoe 

were 666 470 fern les over 35 years of age of single to mar led omen n Pennsylvan a is 

Most carefullv comp led vital st tistics of the thev holeafairly accurate condition in the majot> 
State of Pen svl ania fo 1927 sh that there of urpopulaton and may be taken as a more t 
ere Sio deaths from cance f the breast in women p ss ble guide in arriving at an an vc to the (?u 

6 in men Th c we c 130 deaths from cancer of the t oMhe title of this communicatio 
breast m single omen over 35 years of age gi ing Om la Nebraska J E Suswers M d 
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COMPLETE PROGRAM FOR THE 1931 CLINICAL CONGRESS 


CLINICAL CONGRESS PROGRAM IN BRIEF 
All sessions at Waldorf Astoria except as noted 

Monday October J 
9 30 Hospital conference 
a 00 Climes in the ho pitals 
a 00 Hospital confe e ce 
8*00 Sur ical flm exhibition 

8 15 Presidential meelm 

Tuesday October tj 

9 00 Climus in the ho p tals 
9 30 Hospital conference 

9 30 Surg cal him exhibition 
a 00 Clinics in the ho pitals 
2 00 Hospital confer nee 
a 00 Surgical film e h bition 
8 00 Ho pital conference 
8 15 Scientifcs'S on gene al sur ery 

8 IS Section on ot lar>ngolo y — Academy of Medicine 

II ed tesday Oct ber 14 — bro kly 1 L ng Island Day 

9 00 C! mes in the ho p tal 
9 30 Surgical f 1 n hib tion 
9 30 Hospital conference 

2 00 Clin 3 m the hospital 

2 00 Surg cal film e hibit on 

2 00 Hosptt 1 confer nee 

2 00 Conference on Teaching in Surgery 

800 Public meeting in Brooklyn — \c demyofMusc 

8 5 Sci ntific session general surgery 

8 IS Section on ophthalmology — \cademy of Medic ne 

T! i sday Oct ber sy 

9 00 Cl n cs in the ho pitals 

9 30 Conference on Cancer CIm cs 
9 30 Su gical film c hibition 
930 n spital conference — Brooklyn 
00 Cl n cs m the hospit Is 

2 00 H pital conf ence — Brooklyn 
00 \nn al meeting of the College 

3 00 Sympos um on Cancer 

815 Sc entif c SC5S on general surgery 


Irtdai October z6 
9 00 Clinics m the hosp tals 
9 30 Surgical film exhibition 
9 30 Conference on Traumatic Surgery 
12 00 Meeting of new Fellows 
00 Clinics in the hospitals 
2 00 Confe ence on Traumatic Surgery 
a 00 Surgical film exhibition 
8 IS Convocation 


T he surfecons of New \ork and Brooklyn 
have prepared for the twent> first annual 
Clinical Congress of the American College 
of Surgeons beginning Monday October 12 and 
ending Fnda> October 16 a comprehensive pro 
gram of chnics and demonstrations m their hos 
pitals and medical schools that will completely 
represent the clinical activities of that great 
medical center in all departments of surgerj The 
program as published in the following pages 
should be considered only as an outline of the 
dmical program for the five da>s session The 
real program of the Congress will be issued daily 
m the form of bulletins These will be posted at 
headquarters at the Waldorf Astoria each after 
noon presenting in detail the schedules for all 
hospitals for the following dav Printed bulletins 
containing the same material and with complete 
programs for the scientific sessions conferences 
etc will be distributed each morning 
It will be noted that the program provides for 
operative dimes and demonstrations in the hos 
pitals beginning at 2 o clock on Monday after 
noon and continuing during the following four 
davs with dimes both morning and afternoon 
The Committee on Arrangements has provided 
for speaal fracture dimes in several of the hos 
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pjtals at which the methods employed and the 
results obtained in the treatment of fractures will 
be adequately demonstrated Another important 
feature of the clinical program is to be found m 
the s nes of dimes at which the newer methods 
for the treatment of cancer bv sur{,er\ radium 
and "S. rav will be demonstrated Also the pro 
gram includes special clinics for the demonstra 
tion of methods employed m the rehabilitation of 
persons injured m industrial accidents including 
the surgical treatment and phy ical theray\ 

Vt ednesday has been designated as BrooUyn 
Lon^ Island Day and for that da\ speaal im 
portance attaches to the program of clinics m the 
hospital brooUyTi and the Long Idand sub 
urbs A program of clinics and demonstrations 
that includes many interesting features has been 
arranged b\ the Broohlvn and Long Idand sur 
gems as published in the following pag s 
''pecia! roeetirgs of the sections on ophtha! 
mology and otolarymgology of the New \<irk 
Academv of Medicine have been arranged for 
Tuesday and W ednesday evening at the Academy 
through the courtesy of the officers of those sec 
lions m CO op'ralion with sub committees headed 
bv Dr Lonrad Berens and Dr Richard T Atkins 
Ira titioner^ in these two specialties attending 
the Clinical Congress are invited to attend these 
sfecial mtetmga for vhich pr< rans have been 
prepared as pre ented in the followino pages 
An evhibstion of surgical films both talking 
and dent in ludm" some m co'ors will be oan 
ducted at headnuariers daih Motion picture 
I Ims that have been produced under the sup r 
vts on of the b 3rd on Medi al Motion Pictures 
if the ( olie t. Will be exhibited together with a 
number 01 outstanding contributions not m 
eluded in the College librarv of films 
At the .innual meeting of tht College on Tfaurs- 
dav aft moon beginning at 2 o cloci in the ball 
room of the Waldorf Astoria formal reports on 
(he activities of the College will be presented by 
the officers anl the several standing ctmmitlees 
Election of officers fi r the cn umg year v ill fol 
lo \ At the conclusion of the annual meeting, 
there w lU be a symposium on cancer at which the 
scientific aspects of the problem will be pre 
sented 

EVENING iizr TIMS 

In the followin'^ pat'cs mil be found the com 
piete programs for the five general evening ses 
sions as arranged bv the Executive Committee 
which meeUngs w ill be held in the ballroom of the 
\\ aldorf Astoria Hotel On Monday evening at 
the Pre idential Meeting following the inlroduc 
tion of di tmguished guests from abroad tte re 


tinng president Dr C Jeff Miller of New Or 
leans v lU give a brief address and introduce the 
presidentelect Dr Alien B Ranavci of Chics v 
Hie John B Alurphy orabon m surgery mil be 
dehveredby Mr Arthur H Burges ofManebes 
ter England professor of clinical suigen in 
Aictona University and past president of the 
British Medical Association 
The fellowship address at the annual convoca 
tion on Friday ev ening will be gi\ en bv Dr James 
R AdccII president of Yale Unnersitv At that 
session the to^i class of candidates for Fellowship 
m the College will be received 
Dr Wdham Darrach professor of clinical s-r 
gery in Columbia Umversitv mil present the 
annual oration on fractures at the sc sion on 
Wedne day evemng 

Among the distinguished vasitors from abroad 
who will attend this year s Congress in addition 
to those who e names appear on the program of 
evening mcebngs are Professor Hans von 
Habeier of Cologne Germany Dr Jose Govanes 
director of the Vational Institute for the Studv of 
Cancer Madrid Spain and dsief of Nabonal 
Leigue against Cancer and ^ir G Lenthvl 
Cheatle surgeon to Kings Colle^je Hospital 
I ondon 

COMMtrsiTY HEALTH HEETtVO 
As a part of the program for BrooklvTi Lon 
Wand Day on M ednesday the Executive Com 
miitee of the Congress has arranged for a public 
meeting m the BrooUvn Academy of Music at 
8 p u at w hich addresses on subjects of popular 
interest will be pre ented by a number of 0 t 
standing men The program will be found m the 
following pages Dr John I JennmoS Chair 
man of tJ e BrooUyn Committee on Arran e 
ments will preside 

CANCER CONTERENCI AM) SVMroSIUM 

Under the auspices cf the Committee on the 
Treatment of Malignant Diseases a round tab f 
conlercnce wiU be held in the ballroom nf 
Waldorf Astoria on Thursdav rroming ' ith Dr 
Burton J Lee of New Aork presidin'^ 
and discus ions pre ented at this conference tou 
deal wiBi the organization and administratnn ct 
cancer cbnits in general hospitals cancer hos 
pitals and institutes 
In the afternoon following the annual 
of the College a symposium on cancer under we 
auspices of the same committee will be pre 
Programs for these two sessions are as follov "s 


ChvszzsA Ddszs MD O kla d ciiif 
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Reference of Hospital Patients to the Cancer Clinjc 
Chakvinc C Siumo'JS M D Boston 
Rfile of the Soaal SerMce ^\orLer in the Cancer Clinic of 
a General Hospital Miss Eleanor Kelly Boston 
Character of Conferences of the Cancer Clinic Staff 
Eoward J Klopp M D Philadelphia 
Importance 0! Nomenclature in Cancer Clinics Wilijau 
C McCarty M D Rochester Minn 
Radium Containers and the Custody of Radium E»mN 
C Ernst M D St Louis 

Uniformity of Cancer Records Louis I Dublin Ph D 
New York 

\alue of Diagnostic Cancer Clinics Burton J Lee 
M D New \ork 

Afternoon Session 3 30 

Report of the Committee on the Treatment of Malignant 
Diseases Robert B Greenough M D Boston 
The Role of Education in the Cancer Campaign Clarence 
C Little bcD New'iork 
Plans for the Radiological M ork at the California Inst 
tute of Technology Seeley O Mudd M D and 
Charles C Lauritson Ph D Pasadena Calif 
Newer Developments m Ray Therapy of Cancer 
Ralph E Herendezn MD New \ ork 
The Value of Radiation in the Treatment of Breast Car 
anoma Sir G Lenihal Cheatle K C B C V O 
F R C S London 

Treatment of Carcinoma of the Colon Sir Charles 
Gordon IVatsov K B E CMG London 
Surgery in Cancer Donald C Balfour M D Rochester 
j>Iina 

CONFERENCE OV INDUSTRUL UEDICrNE AND 
TRAXTilATIC SURGER\ 

An all da> conference under the auspices of the 
Board on Industrial Medicine and Traumatic 
Surgery with Dr Frederic A Besley Chairman 
of the Board presiding will be held in the ball 
room of the Waldorf Astoria on Friday at which 
the following program ttill be presented 
Horning Sess n 9 30 

Summaryof the Years ActiMties Franklin If Martin 
M D Director General Chicago 
Traumatic Surgery Chmc for Small Industries Hart E 
Fisher M D Clucago 

Ethylene as an Anesthetic in Traumatic Surgery Donald 
Guthrie M D Sayre Pa 

Importance of the Follow Up Chmc Groaer C Pen 
berthy M D Detroit 

Operati\e Treatment of Unilateral Fractures of the 
Femoral Condyles and Tibial Tuberos ties Miluau 
R CuBBiss M D Chicago 

Some ^lethods of Reducing Industrial Accident Se\ent> 
J J WiTTMER MD New York. 

Spondylohsthesis Henry \\ Meyerdinc M D Roches 
ter Minn 

local Anasthes a as a Factor m Reduang the Alorbidity 
of Traumatic Surgery Lieutenant Couilander 
Morton MiixcuTTS MC USX Great Lakes 111 
The Ad isabihty of the Early Return to Mork of the 
Inju ed M iluau L Estes Jr M D and L A 
Sroudy M D Bethlehem Pa 
Hie Pre ention of Shock and Trauma Dunng the Trans 
portation of Surgical Cases by Fl ed Traction Splint 
ing Colonel UrtUAir L Keller MC USA 
\\ ashmgton 


Afternoon Session 2 00 

Comalescent Home as Apphed to Medical Mork m In 
dustiy Cassius Watson M D New York 
The Industrial Acadent Ca e — A Plea for Expert Indus 
trial Surgerj with Better Recognition by Heads of 
Industry and the Medical Profession William R 
McClure M D Detroit 

Economic Readjustment Following Head Injuries Ttif 
ple Fay hi D Philadelphia 

Labors Interest in Industrial Medicine and Traumatic 
Surgery Edward F McGrada Representative 
Amencan Federation of Labor Washington 
Attitude of Medical and Surgical Section of the Amencan 
Railway Association toward the Program of the Amer 
lean College of Surgeons Daniel Willard Presi 
dent Baltimore & Ohio Railroad Baltimore 
Our Recognition of the Importance of Organization for the 
Care of Men and Women m Large Industries Edvv in 
F Carter \ ice President Amencan Telephone and 
Telegraph Company New \ork 
M> Interest in the Care of Men and Women m Industry 
Alfred E Siatn New Vork 

CONFERENCE ON GRADUATE AND UNDER 
GRADUATE TE \CHING IN SURGERY 
Eminent teachers and clinicians of the United 
States and Canada will contribute to a symposium 
dealing with methods of graduate and under 
graduate teaching of surgery which will be pre 
sented on Wednesday afternoon at 2 0 clock at 
the Waldorf Astoria The program is as follows 
Teaching of Surgery Feed C Zapppe M D Chicago 
Elliott C Cutler hi D Cleveland 
Discussion b> William J Mayo MD Rochester hlinn 
hledical Ed cation Irvtno S Cutter M D Chicago 
Graduate Teaching John S Rodman M D Phjiaael 
phia George J Heuer M D Cincinnati Louis B 
Wilson MD Rocheste Minn George P 
Muller M D Philadelphia 

HOSPITAL STANDARDIZATION CONFERENCE 
An interesting program of papers round table 
conferences and practical demonstrations dealing 
with problems related to the hospital standardiza 
tion program of the College has been prepared for 
the fourteenth annual hospital conference which 
op ns at 9 30 on Monday morning in the grand 
ballroom of the Waldorf Astoria The program 
for the annual conference has been planned to 
interest surgeons hospital trustees executives 
and nurses The College extends an invitation to 
attend the conference to all persons interested in 
the hospital held 

Mond y — p jo A M ~12 00 M 

Cbairoiaa s address The Obligation of the Hospital to the 
Interne Staff C Jeff Miller M D New O leans 
Social Ideas in Hosp tal Service Allen B Kanav fl 
M D Chicago 

Present Program of the American College of Surgeon 
Franklin H Martin M D Chicago 
Findings from the 1931 Hospital Standardization Survey 
Mauolm T MacEachern M D Chicago 
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M\crAcncRN MD Chicago assisted bj super 
mtendents and heads of departments of hospitals 
Organization and management of the dietarv de 
partment and food service business methods in bos 
pitals management of the obstetrical department 
iiandlmg of hospital visitors public relations 

IIEADQU \RTERS 

General headquarters for the Clinical Con{,ress 
a\iU be established at the new Waldorf Astona 
Hotel located on Park Aaenue between 49th and 
50th Streets This magnificent new hotel with 
more than 2 000 guest rooms which wll open 
October i affords unusual facilities for sessions 
of the Clinical Congress The grand ballroom 
and other large rooms and fojers on the second 
floor of the hotel have been reserved for the 
exclusive use of the Congress for scientific meet 
mgs conferences film exhibitions registration 
and ticket bureaus bulletin boards executive 
offices scientific and technical exhibitions etc 
All the comforts and facilities of the old Waldorf 
Astona which had been headquarters on the 
occasion of three previous Congresses will be 
found m the new hotel with many added attrac 
tions and conv emences 

Space has been reserved m the Astor Gallcr> 
Jade Room and other large rooms and fo>crs on 
the second floor of the hotel adjacent to the grand 
ballroom for the Technical Exhibition in which 
will be represented the leading manufacturers of 
surgical instruments N. ra> apparatus operating 
lights hospital apparatus of all kinds pharma 
ccuticals publishers of medical books etc 

LIMITED VTTE NDANCl — \DV V^CE RF OISTRATION 
Attendance at the New \ork I 3 rookl>n session 
will bt limited to a number that can be com 
fortablj accommodated at the clinics the limit 
of attendance being based upon the result of a 
survej of the amphitheaters operating rooms 
and laboratories in the hospitals and medical 
schools to determine their cipacitj for accom 
modatmg vasitors Under this plan it will be 
necessary for those w lio wish to attend to register 
in advance 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic tick 
ets w hich plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding 
as the number of tickets issued for any clinic will 
be limited to the capacitv of the room m which 
that clinic will be given 

\ registration fee of Sj 00 is required of each 
surgeon attending the annual Clinical Congress 
such fees providing the funds with which to meet 


the expenses of the meeting To each surgeon 
registenng m advance a formal receipt for the 
registration fee is issued which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card which is 
non transferable must be presented m order to 
secure clinic tickets and admission to the evening 
meetings 


NLW aORK. HOTELS VVD THEIR RVTFS 


There are many first class hotels in the Grand 
Central Terminal district within easy walking 
distance of the Waldorf Astona the headquarters 
hotel The following hotels are recommended by 
the Committee on Arrangements 


Ambassador Park. Vnc a I 51st St $7 00 

Barclay in East 4!^th St 600 

Biltmore Madison \\e and 43rd St 6 00 

Chatham Vanderbilt \ve and 4Sth St 5 00 
Commodore 42nd St and Lexington \vc 3 50 
Cladstone 114 Fast 52nd St 400 

Icxmgton Le ingtonAve and 48th St 3 50 

Montclair Lexington A e and 49th St 3 09 

NewUeston Madison \vc and 50th St 5 00 

Park Lane 290 Park Ave ( eo 

Ritz Ca Iton Mad son \ e and 46th St 7 00 

Roosevelt Madison Ave and 45th St 5 00 

Shelton Le ington \ c and 48th St 3 eo 

Waldorf Astona Park Ave and soth St 7 00 


$ o 00 
10 00 
10 00 
8 00 

7 00 
6 00 

6 90 
S » 

8 99 
8 90 
10 90 

7 00 


REDUCED R VILW V\ FARES 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
New \ork session of the Clinical Congress so that 
the total fare for the round trip will be one and 
one half the ordinary first class one way fan To 
lake advantage of the reduced rales it is neces 
sary to pay the full one way fare to New York 
procuring from the ticket agtnt when purchasing 
ticket a convention certihcate which certifi 
cate is to be deposited at headquarters for the 
signature of the general manager of the Clinical 
Congress and the vise of a special agent of the 
railways Upon presentation of a vised certificate 
to the ticket agent m New \ork not later than 
October 20 a ticket for the return journev bv 
the same route as traveled to New \ork may be 
purchased at one half the one way fare 

In the eastern central and southern states and 
eastern provinces of Canada tickets may be pur 
chased between October 8 and 14 in other 
sections of the United States and Canada at 
earlier dates The return journev from New \ork 
must be begun not later than October 20 to be 
completed wathin thirty days from date of sale 
of going ticket 
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The reduction in fares does not apply to Pull 
man lares nor to e^ctra fares charged for pass^e 
on certain trams I^cal railroad ticket agents tall 
suppl> detailed information nith regard to dates 
of sale rates routes etc Stop-oN ers on both the 
goino and return journeys raiy be had within 
certain limits 

Full fare must be paid from starting point to 
Nev. York and it is essential that a con\enUon 
certificate be obtained from the agent from 
\honi the ticket is purchased These certitocates 
ate t) b signed by the general manager of the 
Clinical Con're s and vised b> a speaal railn»d 
agent at Clinical Congress headquarters m New 
\ork on or before October i6 No reduction 
in railroad fares can be secured except in com 
pliance nith the regulations outlined and witbin 
the dates sp cified It is important to note that 
the return tnp roust be made by the same route 


as tiiat used to New \ork and that the certificate 
must be deposited at headquarters dunng the 
meeting and return ticket purchased and used 
not later than October 20 
An exception to the aboN e arrangement is to be 
noted m the case of persons trai ehng from po nts 
m certain far western states and British Colum 
bia who will be able to purchase round tnp sum 
met excursion tickets w hich will be on sale up to 
and indudmg October with a final return 
limit of October 31 The summer excursion 
fare 1 somewhat lower than the conxenlion fare 
mentioned aboxe but the former is a\-ailable 
otilj in certain of the far western states and 
Bnii h Columbia Tickets old at summer ex 
cutsion rates permit traxelm^ to New \ork b> 
way of a direct route and returning bj vra> of 
another direct route with liberal stop oxer 
pnvilej,e3 


BROOKL\N COMMDNm HEALTH MEFTING 
Acaoeuy or Music -\\ ednesday 8 00 P M 
Joirs E Jewlscs MD Brookljn Preiiding 
The \tncncan College of Surgeons FrakeusH Martin MD Director General Chcago 
Marvel ){ ^^odenl Medicine AtUN B Kanaxxi M D Ch cago 
ChoosL g ^ our Hospital MaicoluT MacEachtrs MD Chcago 
\\hal \ou Should Know about Cancer Joseph C Bloodcood M D Bahimore 
Pr er i n of Health in Indusitx IbedericA Beslev MD Waukegan III 
Meiiineinth future Georce W Crice MD Cleveland 

r T ersonal Rcsponsibihtj for Health C Jeff AIiii-ER S! D New Orleans 
\idmg\e rs to "Vour I ife CiiAStES H AIayo MD Rochester Mirn 
The Role of the Hospital in Human Salvage Robert J01.1.Y Houston Texas 
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FROGRAIMS FOR EVENING MEETINGS 

Grand Ballroom Waldort Astoria 
Preudenttat Mtctini — Afonday S 15 P M 

Addresses of W elcome Charles Gordo*? Hbyd M D Chairmin New York Committee on \rrangements 
and John E Jennings MD Chairman BrooUvn Comimttce on Arrangements 
Introduction of Foreign Guests 

Address of Retiring President Medical Men and Their La> Critics C Jeff Miller MD New Orleans 
Inaugural Address Fundaraentahsm and Social Progress in Medicine AilevB KavavelMD Chicago 
The John B Murphy Oration in Surgcrj Murphy and Some Principles of Urinary Surgery Arthur H 
Burgess MB F R C S Manchester England 

Tuesday S ly P 

The Present Status of Cardiac Surger> Elliott C Cltlee MD Cleveland 
The Operative Approach to the Heart and Pencardium Artulr M Skiplev MD Baltimore 
Technique and End Results in Denervation of the Adrenal Glands George W Crilf M D Cleveland 
U ednesday S P M 

The Newer Concept of Chronic \rthntis Ralph Pembfrtov M D Philadelphia 
\ New Method of Operating for the Repair of Ruptured Cruciate Ligaments of the Knee Joint William 
R CuBBiNs M D Chicago 

Fracture Oration Some Old Truths about Fractures William Darrach MD New York 
Thursday 8 ly P \t 

Peritoneal Adhesions Their Prevention b> the Use of Digestive Ferment? \lton Ochsver M D and 
I ARL Oarsioe M D New Orleans 

Further Experiences VI. ith Fascial Repair of Hernia W Edward Gallie MD Toronto 
Curability of Cancer of the ‘Stomach Donald C Balfour M D Rochester Minn 
home Experiences m the Treatment of Caccmoma of the Rectum with Radium Sir Charles Gordon 
W ATSON KBE CMC FRCS London England 

Coirto afiou Prtday 8 is P M 

Invocation 

Confetiing of Honorary Fellowships 

Presentation of Candidates for Fellowship Class of 1931 

Presidential Address The Program of the College and the Initiates Responsibilitj Allen B Kanavel 
M D Chicago 

Fellowship Address Mediane and the Contemporary Social Order James R Angell PhD Litt D 
LL D President Yale University New Haven Conn 

SURGrR\ 01 THE E\C EAR NOSE AND CHROAl 
New YoRi Academy of Medicine 
Tuesday 8 ly P SS 

An Outline of the Activities of the Otological Research Laboratory of the Johns Hopkins Universit> during 
the last Five Years S J Crowe MD Baltimore 
Some Intimate Studies of Nasal Function Theu Bearing upon Diagnosis and Treatment Yrtiiur W 
pROETZ M D St Louis 

Wednesday 8 15 P if 

Symposium on Injuries to the Eye and Orbit 

Clinical Aspects EdvvvsdB Heckel "M D Pittsburgh George H Cross MD Chester Pa E S 
Sherman MD New ark and H S RIiles MD Bridgeport Conn 
Pathological Aspects Bernard Samuels M D New York 

Compensation m Eve Injury Cases V A Zimmer Director of W orkmen s Compensation New York 
Prevention of Injury to the Eye Louis H Cassis Managing Director of the National boaety for the 
I revenlion of Blindness New York 
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PRELIMINARY CUNICAI PROGRAM 

GtNER\L SURGERY GYNECOLOG\ OBSTETRICS ORTHOUDICS UROLOG\ 
IROCIOLOGY SURGICAL IArHOLOr\ HC 
CLINICS IN MEW \ORK lIOSUr\Lb 


MEMORIAL HOSI IT\L 
M d j 

J! I M RTiN a d Mr Elus — Tract c 1 d mo si a 
1 f p r t b opsy f turn r 
J$ b B B I c. -7 X Impl ttinof dmf ca 
fthebl U 

J1 S B RR NC B A I DfAN J a d I S rERCCSON — 
J I nd es It 1 th t eatm nt f anc ( ih Bl d 
1 at f th pr t t d te t ma I th tc t 
th h b t n f ca e 

T d y 

W I IIbmv— 9 H djum ppJ ctitifoc crftni 
W P JI i a d h R Smith — 9 30 L d r s It n 
n f th ut ni 

E 1 ) 11 Q IMBY— 30 Meth d f d te m at n of 

the m nt f ad at on del d t a spec d d turn 

FI \d I d Db Pack— Men sa com s 

mtl n ma 

R I H R ND IN— 3 j Ro ntg n ay t e tmenl of 

t II turn rbo e 

r W St — 4 L h bit on f pec mens f « 

g >a ma and m Ian m s 

11 ed sd y 

I) i s Ou H C M ti IN nd Dr Watnos— 9 

C n m f th m mh phitytu a 1 1 rynx d um 
ppl t n p at p 0 edu es and e d ults 
It 11 - 3 Th need fo ) p n 2 d a c cl ic 

I Cr r t In t tme toflymthoacm H dg 
k n d a nd I uk mia nth hbtnfcaes 

Tl sday 

It J r p a 1 F I AoKR— 9 I t tilal d ternal 
ppfi £ 0 I d m f a Cl m f (he 6r a ( 

D H i s- 9 Pr ct 1 dera t at of If (Tman 

pu ch b p y 

R J f F a I f r Ad iR— n d s U n ca om 
f ih fa ea t 

G L B N LEY— Rad ati n the py of anc r of th 
«:lum mpl nilo fgllrdns d 
W B Coi-RY d B L Coi-t — 3 S mmaTy of m th d 
fign dietm tofbn turao p g 
fa ed nd Its 

F W S E ART —43 r th I gy f bon t ro is 
t I —Da ly h b t n f loentg n r y dep tmr t 

t 1 m lem tp ckdepa tmt t C lEi t c 900 000 

\ It X ray maSi adcnt ttetcnntut 

BEEkMAN STREFT HOSPITAL 
T d y 

Ro ertKen-e y dH H yi— g Ira t clnc 


umi ULNUE HOSPITAL 
\f nd y 

Benjasi S B r I OERanl t fl— 2 Ur logc I p 
t on a I dcm t at of s 


Tt d V 

rucnr tcW Banc tt— g D d 1 Ic pml n 

CiitKL B r T NNr — 1 Med Cal t eatm t t d d \ 

I 

r E EB c W Bt 0 T — S rg c 1 1 tm t of i 

d luic 

lewis C Cole — I ad lot. 1 d g 1 f lu i 1 

oIc 

Franc Ski id — P enal Id 

Lrot S L KrAux a d staff— 1) mo st t f d 
1 e roomtelngue 

B d day 

Don id Cordon— 0 F a tu e cl n c t atme t f frj 
tu c n rat h p t I 

B B Palue d M W Ca r— 1) ntalpr ph>l 
tet tff tedjn 


n d V 

Kin le R 6ERTS — 9 Abdom al op t b ct 
I gicaUtu e of m I nd f tedp it Ic ty 

I ANCEsSit — Cynec 1 gi al 1 ycl it It) 

Willi iL Sn cd — O th p I perat n a dd ■« n 
t t n f c , , 

I ON S LoitEAirt a d taff— J Den st at of oe 
I ery m tech qu . 

r EDER t W B NCRO I— D y 1 c Ca cer * fw 
Ja g I 1 git atm t nd foil w p 
Rooer E Poun — Rriolgaldg ' 
of th fa ^ h (vef 


F > 

Fbeopric W Banc t d M St\ act Bro -9 
Ci» (ugcipatnsdmntto ff"' 
p t e th ml nd mb i m 


KOSlirAL lOR RUITURID \KD CRlPPLin 
r d V 

Ca L G Blr ck nd taff— 9 If r ope at 
A u( AC W riTUAN nd st ff— Diy d ^ * 

t tment f f a l e f th evk of f m 


11 ed d V 

Frvi ICR Bferuin a d t ff— 9 IT P t 
W uiAu B Co FY d Bradley I C ley - D y 1 
B n sa mas 


II <f e <f y 

R L I C r — 9 Operat c hernia cl c 

r; d y 

W Wattt s d W S\ ITT -9 0 th p dc pe ato s 
F J 

SCMLND\fACEa f POBERT FtNDLA —9 Ft Ct tCI d 


Tk d y 

PercyW Ro e s W itt wL Saf do d taff-P 
th pedc ct n , , n 1 

JoivF MeWflO TER — 2 I thol gc Id m tra 
b n tumo s 

Ft d y 

W luauL Snet and staff — 9 O th p dc p at ni 
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NrW \ORk POSTGR\DU\,TE HObPITU 

Monday 

I RLO II \Lnn — 2 Orthopedic surj^erv 
Gcorcf \soi*ot— 4JO Orthop 'die clinic 

Ti csdav 

J Eastu.\n biiEEUAM— 9 Treatment of keloidal aots 
eyelid ectropions facial burns cancer disfigurements 
E Peterson — o Pediatnc urgery 

Joseph F McCarthy Clarence G Bantileb Stanley 
R \\ ooDByEF Joseph K Haaus J Sydney Ritter 
Sauufl E Kramer and C Tbaaprs Stepita — 9 
Demonstration of tl e new radio arc method of pros 
tate and proslatic bar exa ion newtr lecbnica! 
methods in the diagnosis and therapy of seminal a esic 
ular conditions 

^^ORTI^ER N H\ Aus— 10 Demonstration of conization 
of the cerAix 

\\ alter T DA’t'iREUTUFR — 2 Gynccological operation 
Tiiosus Russfll— a Spinal anxsth -sia 
JOiiH !■ Erdsiann — a 30 General surg cal optralions 
CiiARLis OciLVY- 4 30 Orthopedic surgery 

It eefnesdav 

F P DF Cacx MRCS LRCP London fngland 
Dr \\ioenborn Freibur}, Germany 1 D«AiDAit 
Buchanan and Ciuwes Gordon Hfmi — o Dry 

clinic The larbiturates and basal narcotics compres 
8 on to the lung from various surgical positions the 
spinal curve and ether an^thesia n the lithotomy 
position dtmonstration of the ncR Karl Connell ap 
paratus investigations to iruninuze the explosive rist 
of ethvlenc 

r \\ Peterson— g Pediatr c surgery dry cl nic 
M Lasker— II Traumatic surgery 

Charles Gordon Heyd— j Operations Herniotomy 

cholecptectomy thjr ideclomy appendectomy 
Staff— 4 Symposium Liver and gall bladder WaroJ 
MacNfal Liver changes in abdominal disease 
John A Kiluan Bic chemistry of liver and gall 
bladder disea e Charles Gordon Heyd Jaundice 
Louis R Davidson Po topenitj e theraj y 
B IS Moffat— 4 3 ° Orthopedic surgery 

Thursday 

Fred II Albfi — 9 Orthopedic su gerj 
Staff — 9 Dry clinic Diseases of the f rcast SS ard J 
MacNeal Fibrocystic mastitis IIerb»ki: Willy 
Meaer Malignancies of the breast Charles Gor 
DON Heyd Surgery of the breast WiluamH Meaer 
\ ray therapy B A Goodman Glandular therapy 
m d seases of U e breast EdvaardN Densfi-N Pre 
operative and postoperative ih nipy 
J W Hinton — 9 Goiter elm c 

JOSEPH F McCarthy Clare ce f Bandleb 5 ta. lfy 
R Woodruff Joseph A Hvaus ] Sydney Ritter 
Sajilel E Kramer and C Tjlaa'Ers ST1PITA-9 
Demonstralon histopalhology of prostate and 
ve iclcb exhib t on of corrosion specimen mountings 
of the latter exhibition of methods of intrav coous and 
retrograde u ©graphic diagnos s 
John J Moorhi-ad — 2 Traumat c surg ry 
GfORCE Anopol — 4 30 Orthopedic surgery 

Friday 

J Eastman Sheehan — g F^asal disfguremcnts con 

(,enital or acquired elements all p eaent nasal dis 
trureraenls nvolv mg loss of elements 
Thou 15 II Chfrra — g Gynecological operations 


5ro 

Stall — 9 Symposium Diseases of the thyroid Ralph R 
Mooltfn Classif cation of goiter James j Flesi 
IM Iodine in goiter D Philip MacGutrl Pre op 
tmtiA e and postoperativ c therapy Cii arles Gordon 
Hiad Ifyperthjroi lism Walden L Muns Ihc 
heart m hyqicrthyroidi m Rlanoid Church and 
Dr Meller Thyroiditis and Kcidel s struma 
L U Petirson-q Pediatric surgery 
Waiter T Dan -reuther — lo Gynecology 
Ifr\RA H Rittfr — It Traumatic surgery 
Walter T Dannreuthfr — 2 Gynecological operations 
1 C Brenner—z Surg cat clinic lantern slides 
J I Fsdmann — 30 General surgery 
ChaRLFs 0 ( ila'a —4 30 Orthopetfic surgery 

BETH ISRAEI HOSIHAL 
\fo iday 

IIarra r Isaacs — 2 General surgical operations 
Hirman Schaa arz — 2 Surgery m ch Idrcn 

r sdiy 

J J IltRTi— 10 Gastric surgery 
L G I A GROCf — xr Surgery mol tetnes 
I C RLBtN~2 Gynerolomcal Derations 
Marcus Roths uild—j Medical aspects f surgical 
cases 

ll ednesd2\ 

I C Rubin— to Cynecolo ncal cl me 
\ Hamas — r Cenit urinary chnic 
\ Hamas— 2 Gen to unnary surg ry 
lioDAvtooff — i Keurosurgieal oper lions 
C D Frifoman -2 Seur surgical dime 

Tf I rsday 

M Robinson — 10 Gymecolo ical clinic 
Leo Davtooff - i Neuro urgical clinic 
DeWitt Stfton— » General surgical opcrati ns 
K \ Fpstein — a Mtd cal as{ ects of surgical ca es 

IrJa) 

DEWiTtSirTTFN— 10 Surgical cl me 
Mfver Robi*' on- Gynecolo ical operati ns 
\LFtiiD Plaut — 2 [atholo ical c nference 

KNICKERBOCKER HOSPITM 
Monday 

I mtAP O \LLFN -2 Blood t ansfusion Tmdermatin 

method 

Tt tsda\ 

W A Fraser— q GvTiecolog cal dime 

II J SHFLL2Y — General surgery 

ll edresd y 

PallC Morton — 9 General surgery 

JFWISH MATERNITV HOSPITAL 
Ft csJjy 

N Ratnoff and staff— 10 Obstetrical clinic 
N Rat off and staff— 2 Obstetneal operations 

ll fdncjda 

S J ScAORON and staff—io Obstetneal clinic 
h J bCADRos and staff — 2 Obstetneal perati ns 

Thursday 

E G Lancrock and staff— to Obsteli cal dime 
E G Langrock and staff — 2 Obstetrical operation 
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BROAD STREET HOSPITAL 
\I nday 

Charles Goo uan— V scular su gery 
Gustav J E Tjeck — 4 S nus operat on 

T d y 

BENjuaH T Tiltov— o G r 1 g ry 
uiAU A K LLOGG — G iro TA luul gt y 
WiLUAU Sharpe— 4 N 1 gical su g > 
lied d y 

\ J \\aischeid— 10 GyDccology 
Maurice Melti r— t Oeiuto unnaiysu g ty 

Tk day 

Fred S Dusn — O al g ry 

Fred H Alb e — Orth p die u g O' 

F id y 

Pol N Co yllos — i Fho g o 

M X Baruch — a G al s g o’ 

T F X SuLUVAK— 4 G n 1 su g y 

CITV hospitu. 

\T nd y 

E !■ Kilbane— G Tuto-un ry geo' 

J E Fold— 0 th pedic geo' 

r esd y 

L Vt Crossuan— J Ge I su g ry 
£ M Cous — Gyne ol gy 
G E BlNiiEY— Rectal s g o' 

Th d y 

I P Grant— G al s rgery 
J B CiASX— Genjt rmao' s g y 

F d y 

r \\ PiNRiiAM— Gynecol gy 
\ S JIoSRon— i Gen rals g ry 
J R Li A— P til log al onf re e 


BELLEVUE HOSPITAL 
He d y 

WiLUAU T Doran nd associates— a Gall bladde dis 
eas 

A R Stiv’ens and staff— Dem nstration f olo»ical 
cases 


T e d y 

Rossell H Patterson — 9 General s rg ry 
Arthur M Wriciit nd staff — 9 Ge eral surg ly 
Arthur S McQciuav a d Euoene B ck— 9 D sea 
( the thyro d 

F C Holden and staff — 9 Gynec I g al elm c 
Ira Kaplan a d staff— 9 Treatm t of malignanaes by 
radtatioa 

A R Stevens and taff— 2 U logical p rat 
lied d y 

John E Sutton — 9 Gener 1 surgeo' 

Arthur M Wright a d staff — 9 G eral gery 
r C Holden and taff— 9 Gynec I »ial clinic 
Ira Kaplan and staff— 9 T e tm t of mal gn c es by 
radtati n 

Ken -eth M Lei is I E Sms a d Lester Bseides 
BACH — 2 Fraet e liai 
A R Stevens a dst ff— 2 U ologaldmi 


Tfi d y 

St ff $ d fg c 1 di IS on— 9 Gen al rg ry dry 
cli 1 

John II hlORRjs d John V Bohrer— 9 Ch t g ry 
Ken xTfl Lnn — pVncee dc 
Geo ce D Stewart Arthur M Wrickt and stao— 
2 G n ral geo’ do* diajc 


F i y 

Carl C Btrsnick.— 9 Gen ral rg ry , _ 

George D Stewart Artitor M Wwoht a d staff— 
Ge ral s gery 

Jahes W Hinton— a C t intestm 1 clmi 
A R Stevens nd t ff— U logic 1 op rat s 


MEDICAL CENTER 
(Bab N 1 cal P esbyt nan d Slo 
Ho pitals) 

Ifo d y 

J Bentley Squi r — U 1 gic 1 perat s 

T sday 

BenjauinP Watson— 9 Gyne log I h c 
II ed day 

Hugh AucinNCLOss— 9 Su gery f the b at 
Th d y 

Ford ce B St John— 9 S g ry f the t macb d 
d d um 

h id y 

MiluvuDarrach — 9 Fr ture dime 

DETENTION HOSPITAL 
Tu sd y 

E YARD C Brenner r Harry V S aulding — 9 Gyne 
col peal p ratio 

Th d y 

Ed yard C Brenner 0 Jose n Fuld — 9 Gynec logical 
pe Ati ns 


ROOSEVELT HOSPITAL 
il nd y 

JauesI Ru sell — 2 G al rg y 
Henry W Cave — G al s g ry 

T d y 

Altred Stillmak— 9 G ral u g ry 
Howard C Taylor— 9 Gyn 1 gy 
CONDicr Cutler— Gen 1 g ry 

II d d y 

Kirby D icax— 9 G r 1 su ge > 

DiouAs P£ chtal — 9 Gyn 1 gy 
Grant P P nnoyee- G I g y 

Th d y 

WiLLiAu C Whit —9 G 1 su g ry 
Howard C Taylo Jr — 9 Gynec logy 
Howard A Patterson — t G n r 1 s g ry 

Fnd y 

Edward F Kilbaite— 9 U 1 gy 

CANCER INSTITUTE 
Tu d y 


Ira I Kaplan- 2 C 
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■ROMANS HOSPITAL 

Monday 

B H Goff and R Hurxh— 2 Gynecological opcratioos 
Crete Stour — 2 Pathological demonstration 
Prederick J Matthews — 3 Orthopedic dime 
Harriett JIlIntosh — 4 X ray diagnosis and therapy in 
gynecology and obstetrics 

Tiieiday 

Herman Grad and E A Bullard — g Gynecology 

H G Bugbee and sta£E — 9 Urological dime 
Harriett McIntosh — 1 2 X ray diagnosis and therapy in 
gynecology and obstetrics 

George Gray Ward L K P Farrar and W T Ken 
NED\ — 2 Gynecological operations 
Crete Stohr — 2 Pathological demonstration 
\\ H Glafke — 2 30 Gastro enterological dime relating 
to gynecology 

E C Lyon and assistants — 2 30 Prenatal dime 
H E Pardee — 2 30 Cases of pregnancy complicated by 
heart disease 

n ednesday 

George Gray 'Ward and L K P Farrar — jo Etht 
bition of cases of carcinoma of uterus that have been 
treated with radium. 

E C Lyon and assistants— ir Demonstration of ob 
Stetncal ward and delivery room technique 
Harriett McIntosh — ix X ray diagnosis and therapy 
in gynecology and obstetrics 

Thursday 

R M Rawls and A H Aldridge — 9 Gynecological 
operations 

H G Bugbee and assistants— 9 Urological dime 
Harriett McIntosh— 12 X ray diagnosis and therapy m 
gynecology and obstetrics 

B H GorrandR Hurd— 2 Gynecolo^cal operations 
Crete Stohr— 2 Pathological demonstration 
E C Lyon and a sistants— 3 Postnatal dime 
W L Carr H P Mixsell and J I Landon— 3 Pedi 
atnc cl me 

Frtday 

Herman Grad and E A Bullard — g Gynecological 
operations 

E C Lyon and assistants — 9 30 Prenatal dime special 
cl me for abnormal cases and lecture on antepartum 
care to chmc patients 
J N Naiiianson — ir Luetic dm c 
Harriett McIntosh — 12 X ray diagnosis and therapy 
George Gray Ward L K P Iarrar and W T Xen 
neda — 2 Gynecological operations 
W n Glafke — 2 G stro enterological clmic 
Crete Stohr — 2 Pathological demonstration 
E C LaoN and assistants — 3 Demonstration of obstet 
ncal ward and dehvery room technique 
Ao/e — Daily demonstrations standardized technique 
by the nursing staff keepin of records by record 
librar an Inspection of new outpatient chmc on Tueslay 
Wednesday Thursday and Fnday 

FRENCH HOSPITAL 
Tuesday 

P R TurNure L M Alofsin M I Blank H C Falk 
nd staff — 9 General surgery 

11 dnesday 

L G Cole and P R Turnurf — 9 Surgical and \ ray 
chn c 


NEW \ORX ORTHOPEDIC HOSPITAL 
Monday 

AlanDeF Smith and staff — 2 Out patient dim 
Tuesd ly 

Russell A Hibbs and staff — 9 W ard rounds and post 
operative clinic 

Riksell \ Hibbs Benjamin P Farrell Halford 
Hallock and staff — 2 Out patient clinic 

11 ednesday 

RubSELL A Hibbs Benjamin P Farrell and staff— g 
Orthopedic operations 

AlanDeF Smith and staff — 2 Out patient dime 
Thursday 

Russell A Hibbs and staff— 9 End results of spine hip 
knee ankle and shoulder fusion for tuberculosis 
BcNjAMiv P Farri ll Halford Hallock and staff — 2 
Out patient clinic 

Friday 

Russell A Hibbs Benjamin P Farrell Alan DeF 
Smitd Halford Hallock and Joszfh C Risslr — 9 
Spine fusion for tuberculosis and scohosis hip and 
knee fusion for tuberculosis open reduction of con 
genital di location of hip 

Ru EU. A Hibbs Benjamin P Farrell Alan DeI 
Smith and staff — a Out patient clinic 

Daily 

Drs HALBAai Howoeth and Saunders Exhibit of 
anatomical and pathological specimens 
A B Ferguson Photographs and X rays illustrating 
speaal \ ray technique 

RECONSTRUCTION HOSPITAL 
Monday 

E A Doolcl — i Fractures of the forearm 
D Goldblatt— 3 Fractu es of the femur 
II M Beroauini — 4 F acture returi clinic 

Tuesday 

J J Moorhead — 9 Traumat c surgery ward 0 nds 
H H Ritter and staff — 2 Traumatic surgery operative 
H M Bercamiki— a Traumatic surgery operative 
W D Ludlom Jr — 2 Traumat c su gery dry dim 

If ed esday 

W W Lasher — 9 Injuries of the knee 
C \ Peterson — 10 30 Head and sp ne injuries 

F iday 

K G Hansson and Harold M Hirrinc— 9 Physical 
therapy 

STUkVtSANT SQUARE HOSPITAL 
Tuesday 

Alberts Morrow — 9 Cancer cl me operative 
II ednesday 

Robert H Kennedv — 9 Cancer cl nic operati e 
Thursday 

\iBERT S Morrow — 9 Follow up clinic on results in 
cancer patients 

I Tiday 

Robert H Xennxdv — g Follow up clinic on results in 
cancer patients 
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NEW \ORr POLYCLINIC KObPITAL 
Monday 

Louis J Ladin— 1 30 Gvn c logical operalwas 
Fxavk C Yeouavs— 1 3 Op ratj e pr ctology 

D A SiNCLATa— 3 Urol gical opet t ons 
J Presoott Grant— 3 Gen tal surgical op r I ons 
F C Keller— 4 30 Dry clinic Su gical anatomy 

Tuesd y 

Malcolm Campbell—^ Op rative gynecoi gy 
Harold D Meeker— 11 Ge e al su gical ope at s 
jEROiir M LYNCtt— i 30 Ope aU e p octology 
Koss McPHiRSO'f— 3 Ob t tncal clinic 
JoonJ Nott— 430 Orthop dicop r t na 

Bftfn siay 

George B Lee— 9 Gyne 1 gical p r t ons 
A r SELLFM^&5 — X G n 1 su g cal oper t ons 
Edward L Kellogo — x 3 oast oenterologv 
j J Valentine — 3 Urological perat 0 a 
CiURLTON Wallace an ITouncK Nicola— 4 30 O ih 
pedics 

n id y 

B \\ TovE'i — 9 Operat e gy acologv 

John J McGratxx— Ge surgical ope ati s 

HfRBJEiC Chase— 1 30 G ne la rgicalop ratoo 

E -ESFiT M Hawxs— 3 Ob t«tr cj 

J E HASQirETT— 4 30 DrycUmc Su gery of tongue 


FLOWER HOSPITAL 

if nday 

Cladoe BtmuETT— a Go ter problems 
Earl Eaton— Henu clmic 

Tuesd J 

Horace Ayers— p Turn ts of the p 1 is 
Henry Sateord — 0 El ctive ca»a e 
A RACUE Carleion— 2 Pr t Uc problems 
Waiter Haltman— 2 Kidney tumors 
Rathael Lewy— 2 Industr al surgery 

Med e day 

Ixjojs Kadtkan— 9 Hydr ephntis 
Sakoel L«ba h— 9 Kidney fun ciou tests 
Anson H Biscsasi— 2 Orth pedi u gery 
Milton Wilson— 2 Compo nd f a t s 

Th sdty 

WruiAM F Honan— 2 Thoracic su g ry 
F id y 

JosERB H Fores — 9 Gene al sureety 
WnxtAU A Fraser — 9 Gene I s rg ly 
WOLiAsi P Eckes— 9 General urgery 
George W LtmoN— 2 Tra m tc nfect a fth h d 
C Welles Kellooc— 2 Ob cure 1 fectio s of w d 
Ai«tfe-Demoiislrai a n newer method of a«th » 
by D nald Brace Jam s G ! s a d Geo g Van G I w 


r dy 

RoReri L McCreadv— 9 Op t I e gyn cology 
RoeertE Brennan— i Gene alsu gcaloper ton 
W V Healey— I to I actur cUmc 
H MJEST D Reece— 3 Operativ u ology 

MOUNT SINAI HOSPITAL 
31 nd y 

Robert T Frank and t S— 2 Plaat c op rat n n th 
gin 

Richard Lewisorn— 2 Bio dstudi auxjaund ecasea 
T esd y 

A A B w and taS— 9 G t o-intesXinal anige y 
E WIN Beer and staS- 2 G nito urmaty s gery 
Harold Nejuo? — 2 Demo t at n ftho-aaccass 
W Harris— R diotherapy of su gical dis ea 

ll ed esd y 

PmtiP W Nathan and slaS— 9 O tbopedic s eciy 
Geo d. B ehr a d Paul KuitPE er— 3 30 P th 1 g 
cal demoQ-trat on 


Tk day 

Richard Lewusoiin d tafi— j Thyt d u g ry 
Robert T Frank — 2 Reconstru uon f \ gm dein n 
sliati noff male e bo m nes blood ai^ ni ne tests 
I EOROLD Jacbes and stafi — 2 Roentg nolog cal spectsof 
urgicald eases. 


F tday 

p gmp W Natha, — ^ D moo teat a of c th jedc 
cases 

Harold Neuhot and sU 0 — Chest a tg ry 

ST FRANCIS HOSPITAL 
F G Edcerton T H Russell C J \Ej\ODAaixdE A 
Cam bell— 9 d dy Ge ral surg ry and gynce logy 


ST VINCENTS HOSPITAL 
7 (si y 

Edward L Keyes nd taT— 9 U 1 gi al el c 
Georoe R Stuart— 9 G ner I u g ry 
Frank N Dealv— 9 Ge e al suip ry 
WtiuAu G Doran— 9 F actures 


U d (liny 

Raymond P Scluvan— 9 Sutpeal elm c , „ 
WiluamM Ford W Krucler J McGrath J Hen 
NSSSY ndA Racci— 9 Gynec I pcalcLmc 
WiluamG Dusav— Orthopedic bme congetutldi 
I cat n Of h p 


Tn day 

GfORCE Da id Ste vart — 0 G ne 1 g cal p r l 
Arthur M Wriciit — 0 Ge ral su peal p rat ons 
FowardA JCino — p Carls ^ncalop I ns 
Lotna I Sanman — 2 Transfuson 


F tday 

William M Ford W Kruoler J McG 
NESSYaadA Ragci— 9 Gynerolof cal li 
CONSTAWTINE j hlACCuiRE — 9 SurpC 1 '*'■ 
of cases 


JHi 


NEW FORK HOSPITAL 

T 

J AMES Morley HnZROT and laff— 9 Geo ral s rg ry 
' ^ Low sley— U ol gy 

If ed fd y 

Eocene H Pool nd staS — 9 G neral g y 
O S Lo SLEY— 2 CUaical demo st ati n 


Th si y 

James SIorley Hitirot and staff— 9 Gen ral 
r id y 

Eocene H Pool nd staff — 9 C al s g o 


g«fy 
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HARLEM HOSPITAL 

— 2 Conference on patholog> and surgery 
Tuesday 

H. C Falk and staff — 9 Gynecolog> 

Srovrv Adixr — 2 Rectal diseases 

Wednesday 

JoH^ F Con-noes J ^ishnte L. aiGHT and J Sten 
BCCK — 9 Traumatic surgcr> 

Tf'a sday 

H B EiSBESGandC Cas.\-sa — 9 General surgical dime 
A M Su.\andB N Beec — a Suigic^patiiolog) 

Friday 

H. C Fale — 9 Diagnostic gj-necology 
F Ka SI30H1I — 2 Obstetrical clime 

MISERICORDLA HOSPn \L 
Jfttnday 

F \\ So\« — 2 Gynecology 

Tuesday 

Anthovy H. H.uunCA^— 9 General surger) 
n ednesday 

RoBtST E 9 General surgery 

J \C 08 HecniAXv— a General 8urget> 

Thursday 

EotfAED F Kilbakc — 9 Gemto-urmary surgery 
Aixxandee H ScHum— a Obsietncs. 

Friday 

FjLU<as E Bctles — 9 Orthopedics 
Gaston A CASicca— 2 General surgerj 

LEBANON HOSPITAL 
Tuesday 

HabeyAea^ow a j RoNGYandEnvi-AEDSCH^APER— 9 
Gynecology 

T 1 ednesday 

Milton R, Bookman Psilip M Gr-acsman L Miller 
Kahn and Henry Roth — 9 General surgery 

Thu sday 

HaeeyAranow a j Rongy and Edward SchnapeR — 9 
Gynecology 

Friday 

Milton R Bookman Pump M Gk.ausman L Miller 
Kahv and Hexey Roth — 9 General surgery 

MONTEFIORE HOSPITAL 
ilonday 

JpucsGottesman M-ACRiCELENzandJ M Ziegler — 2 
Cancer dime. 

T esday 

P V> Nathan — 930 Orthopedic surgery 
n ednesday 

Harold Neuhop — 230 Thoraac surgery 
Th rsday 

Ira Cohen — 2 Neurosurgical operations 


HOSPIT\L FOR JOINT DISEASES 
Tuesday 

P M Geacsman — 9 General surgery 
K-Veey Goldman — 10 Rnctological surety 
H L Jatee — II 30 Pathology 
\ J Belles — 2 General surgery 
Milton Boden-heimee — 2 (^neral surgery 

II ednesday 

H L Fe-auenth-al, Leo Mayer and M AI Pouer-anz — 9 
Orthopedic dime operations and demonstration of 
cases roentgenolo'ncsd demonstration of bone lesions 

Thursday 

Paul Avsner — 9 Urological surgery 
Arthtr Stein — 10 Gynecoloracal surgery 
M M PoMEE.AN'z — II Pyelography 

Friday 

H FiNEEisTEiN — 9 Orthopedic operations- 
Samtel Klein-beec — 10 30 Demonstration of ortho 
pedic patients 

LINCOLN HOSPITAL 
Tuesday 

Kirby Dmcarr and B Sherutn — 9 General surgical op- 
erations 

E T HLLL--9 Gynecological operatons 
II edresday 

E D TIicisdell and C S Rogers — 9 General surgical 
operations 

P H UiLUAMs — 9 Gynecoloncal operations 
G Gottueb—t Roentgenology 
Thursday 

G AorRiOTT and J Freedman — 9 Plastic surgery 
Friday 

E J Damn— 9 GyTiecological operations 
Kirby Dimgst and staff— 0 G^eral surgery 

METROPOLITAN HOSPITAL 
Manday 

J H Fobes and staff — General surgery 
Tuesday 

Spr-acueCarleton and staff — 10 Genito unnary sur eiy 
\\ F Hon AN and staff — 2 Thoracic surgery 
II ednesday 

H B S-ATFORD and staff — 10 Gynecology 
R F Ward and staff — a General surgery 
Tht sday 

W A Fr-aser and staff — 2 General surgery 
Friday 

A H Bingilam and staff — 10 Orthopedic urgery 
L C Sausbcry and staff — a General surgery 

ST MARAT’S HOSPITAL 
Tuesday 

C E Farr — 9 Undescended tesUs m children 
Th trsday 

Eonaard D True dell — 9 Hare bp and deft palate 
Fnday 

LtrciusA Wing — 9 Congenital deformities. 
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ST LUKE S HOSPITAL 
T esd y 

Waitos M R IV— 9 Ge I surgery 
J tv Docc \s— 9 Gen r 1 surg ry 
Wtd da 

H H M L\ E— 9 G et 1 s rgery 
Iiu.kS Mathews — p Generals geiy 

Tk d y 

Fdi ard J Donovam — 9 Ge e I g i> 

\\ u. Asi F MacFee a I Edt ard D Tbuesdfil— 9 
O e a\ u geiy 

F d i 

Mqr s K Sstrru — 9 Ge r I g ry 
Hfnrv C Bucbee— 9 Gen to un ry s rgery 
M \THE Cl t'ELA D— O thoped c su ry 

lOUDHAM HOSPITAL 
1/ day 

\ G Fo MW — J G n alsu gi alop at on 
r e<f y 

I Martov- J Ge al $ rgical peraii n 


GOUVEKNEUR HOSPITAL 
M nd y 

Thomas H Russell— Ge ral su g ry 
T day 

WiLUAuV Healey — g F a tu cl m 
Eot ARD L Kellocc— 2 G eral s rgery 

II d d y 

\ViluauA Kellocc — 9 Gene Is gey 
MilliauH W Knife— 0 Ob t tn 
Pmup M Grausuan— 2 G I su ger>’ 

Tk d y 

Joseph GresDAVSEY— 9 G e al su geiy 
ALBe t E Sellenincs— 2 G ne I rg ry 

LENON. HILL HOSPITAL 
T e day 

rRANK R Oastler and tail — 0 Gynec 1 p al line 
Frank R Oastler and staff — Gynec 1 gical b 

Wed td 

DtWrtT SlETTEM a d taff— 9 Ge er 1 ecalcL c 
Carl Fccers and staff— Gea als rg aid c 


11 d d y 

1 R CtVNippE— Ge r I rg tal per t n 

Tk sd y 

S Boorstp k— 9 0 th ped c pe at ns 

\tfc WF VrcoiL— Ce als rgcal p t n 

F id y 

J II T i Al -g Obit tncal op at« s 
1 i x\\ LSH— 2 G Is gcalop at ns 

MORRIS ANIA HOSPIT\L 
r d y 

J 1 \ K ft— 9 C n ral s Deal cl 

} I s J \ tine— 2 30 tl ol g cal u ge y 
\i d ed y 

r s \ S J s— 9 F ct 
J i s Asi T p— 3 Ge I tg al d n 

I W - X r y d mo t I n 

71 d 

r R Cl mf — 9 Thy d u p ry 
( M LA — a 30 Ge al s g ry 

r d 

1 \ Spi s— 9 Op t e W lelal su g y 

MIDTOll \ IIOSPITAI 
11 td day 

J it E RtTT ft — 9 3 U 1 gical cl c 

Tki day 

Lot s Mar on— 9 G n I s g y 
F td y 

M RTIN J Syv OTT — 4 1 octol g cal s g y 
L\INGIN HOSPITAL 

J me \ IIarrar C F Je ungu us 1 A Wi c. M 
Ko LV onv W H Iiaweivs K B St ele F R 
Smith J \ 0 Re v N B Saceett J T She 
u V M C God rd d R L C aic — 9 da ly Ob 
ttnlli dlb trylmstt s 


Th !d y 

IIermam Fischer a d taff— 9 Ge rals gical 1 le 
Otto H Picuia dt nd staff— a G nerals g al I c 
F iday 

Percy H M t iams a d t fl— 9 Gy ec logical cl c 
PERCY II W LLIAU and t ff— 2 Gy ec 1 gt Ul 


jnRSF\ cm HOSPIT-U 
(Jersey Cty N J) 

T i 

Ch rles B Kelley — 9 Gynec 1 ical cl c 
S B S ft. CUE — r ct e cl n c 
T! d y 

S A CosoROVE— i Ob t t al cl n c 
W G Do V— J r actu cl c 
F d y 

\\ 0 Doran — 9 0 thop del c C ng 1 1 d Ic^ 
in (hpmlnpct dm trot 


BRONX HOSl ITAI 
T d y 

\ O ^\ILE^Sk — G eral u g y 


II ed e day 

Leo BorpcER— 9 G eral s g y 
S NE Co IN — 9 G r 1 5 ery 
Frtd y 

Sidney Co in — 9 G e 1 su geiy 
\ O l\iLENS — G r rl 8 g y 


CORRECTION HOSPITAL 
r <f y 

Edw rd C Brenner— G e al su gery 


Gez G 
L A 

p« 


11 J e tf y 

E SBERC— 9 G to-urin ry su g ry 
Th dav 

C Bren r o M O Macid— C nee I 
0 n 


a) 
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SPECIAL CLINICS FOR BROOLL\NLONG ISLAND DA\— WEDNESDAI 
LONG ISLAND COLLEGE HOSPITAL ST PETERS HOSPITAL 


Department of Urology 

J S Read Resection of infected renal calyr with stone 
A Harms Nupercam anesthesia in urology 
r L Sender End results in ureterosigmoidostomy 
G R Horton The prostate and vesicles as foci m arthritis 
W B Tatum Stricture of the female urethra 
P C Fleri Idiopathic scrotal gangrene 
E R Morgan Five years experience with \ as resection 
I C Farrow Resection of urethral diverticulum 
Department of Obstetrics and Gynecology 
\ C Beck End results in eclampsia 
\\ \ Jewett Complications of hbroids 
Gordon Gibson Prolapse of the uterus 
H B Matthews Ectopic gestation in women over thirty 
five j ears of age 

S A ^\ OLFE Sarcoma of the uterus 
G W Phelan Seminoma of the o ary 
B A Harris Complications of ovanan tumors 
T S ^\eiton Congenital atresia of the vTiIva 
M Glass Intraligamentous pregnancy 
A S MacGregor Embryonal carcinoma of the ovary m 
a fifteen year old girl 

V P Mazzola Postabortal sepsis 

S Kaujnester Aschheim Zondek and similar tests 
M\ Armstrong Management of ocapitopostenors 
Department of Surger> 

E Goetscii Preparation of patients with hyperthyroid 
ism for operation factors of safety with especial refer 
ence to the use of iodine 

R F Barber TestforarculatoryefBciencyinextrenulies 
S 1 Bartley Complications and dislocations of the 
shoulder joint with end results 

V Goetsch Results of combined treatment with \ ra> 

and the administration of Lugols solution in early 
hjmeiplasias of the thyroid 

R I Harloe The surgical treatment of bilateral em 
pyeraa 

B M Cassel Thyroductal anomalies pathology and 
surgical treatment 

E J Browser Diagnosis and treatment of brain abscess 
h P Dunn Suppurati e mediastinitisi presentation of a 
case 

D A Mulmiiill Mabgnancy of the thyroid gland report 
on a study of 37 cases 

1 J Grace A study m tissue culture 45 malignant and 
non mahgnant tumo s 

NORWEGIAN LUTHERAN HOSPIT\t. 

1 1 ERRis E Skelton D Livingstone L Stork P 
Platou B Harris J H B Dowd G Hunter nd 
J J Masterson — g General surgical gynccolog cal 
and orthopedic operations v ard rounds X ray e 
hibit 

r Ferris — Treatment of fractures by open and closed 
reduction 

D Livtngstone —2 3 Hypertrophic pylonc stenosis in 
newborn 

E Skelton — 3 Perforated peptic ulcers 
B Harris — 3 30 M nag ment of cervical stenos s in 
labor 

P Platou — 4 Spmal anajsthes a 

KINGSTON AVENUL HOSPITAL 
Staff Dry clinics and exhibition of cases 
Ralph I Harloe Treatment of empyema 


Matthew G Golden Bronchoscopic diagnosis of di 
eases of the respiratory tract lantern slides 
T A McGoldrick Clinical considerations in above cases 
Cornelius Schmid Operability in thyroid disease 
Harry McTaoue Artenal occlusion m cardiac arrh> th 
mia with gangrene of an extremity caranoma of the 
thymus gland 

Harold Denman Svphilis of the lung 
Nunzio Rini Experiences m spinal anaisthesia 
Samuel Ncuderi Pancreatic cyst 
Louis Berger Clinical management of acute intestinal 
obstruction 

Joseph Todd Treatment of sterility in the female with 
end results 

\\ iLFRED Egan Uterine fibroids — salient points m dia 
nosis chmcal course and ultimate results 
Joseph McGoldrick Hysterectomy 
MlLLiAU Ennis An improved method of operative treat 
ment in inguinal hernia 

Frederic Paffard Experience m management of ab 
doimnal surgical cases 

Henry Morton Abdommopelvic fascia m relation to 
:>uprapubic cystotomy 

Thomas M Beenn vn \ study of case h stones m ob 
struclive jaundice with comment on diagnosis cliru al 
course and management 

Gordon Gibson Conservative t eatment of pelvic in 
llatnmatory disease 

John E Jennings Thrombo an-nitis obliterans 
James Shay Postoperati e pulmonary complications 
Louis Brecuo Report on a senes of cases of acute em 
pyema with conclusions 
Henry Fejnblatt Types of hyperthyroidism 
Lorne M Ryan Gall bladder disease 
Frank Ryan Demonstration of u ological cases 
Herbert Fett Demonstration of orthopedic cases 
Richard A Rendich Gastro ntestmal diagnos s 

CARSON C PECK MEMORIAL HOSPITAL 
John F Rankin —9 General surgical operations 
Charles S Cochrant: and Stanley D Banks— 9 Gen 
eral surgical operations 

Merrill N Foote — 0 General surgical operations 
Miluam Hala — 9 Exhibition of specimens and newer 

laboratory tests for pregnancy 
Charles Eastmond — lo Radiographic study of gastro 
intestinal obstruction 

H C Allen R L Wood and 0 A Gordon Jr — 
Obstetrcal confe enc on spinal anscsthesia in ob 
stetnes exhibition of cases 
Herbert T 1 \iele — 2 General surgical operations 
Theodore I \osseler and CaRLeton Campbell — 

A study of peritonitis 

BUSmnCk HOSPITAL 

C H Reichers and staff P E feMiTH G Kasper and 
staff and H W Benoit — 9 and i General surgical 
operat ons 

E Lippold and staff and H Dangler — 9 Gyne 

cological operations 

Nathan Adler — 10 Emergency obstetrics 
R C Weithas — XI Gcnito unnary operations 
B F Magcio — II Treatment of fractures 
W E Lippold and S Schussheim— Spinal aniesthesia 
foUow up chme. 

M Meissberg and Emil Koch — 2 Pathological con 
ference 
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ST MMIYS HOSPITAL 

‘'tail— 9 Operat e clitucs n gen ral surgery gynecol gy 
urol py proctology nd orthopedics 
and D y hn cs 

R B Andfuson U 1 Bical ca. e 

W V pAsctJAL Gall W dde cases abdoimnal wall »n 
feet 0 3 

\\ MorrauR Jr Importance of blood chenustry in 
6 O 

IV E iJcCoitou Djabetes n surgery 

\ W M RiTv ^IARINO III Kbsprung d s ase chr n c 
ul e ati\ e cobt s 

Em ARj P DtrvN Tbyro d 6 s a 

D E Weten Tendon uture 

CriAEiES H Lot HBAN a d C ^ Noum Improsed 
’"ethods m bio d match ng 

J Rr o ndH Moeriiv Injection t e troenl ol vancose 


Vincent s acgin g anul ytis angina 
infe t n 

Unusual co'^plications in acute appen 
1 n cyst co~'plicat g p gnancy 


nsecto 


P J DtLU A 
g sba U 
E J Croviv 
d cit s 

E A Ke Es 

se cat ffsarean 

M Mtrwm End results m h eech cas s 
Cbaries LonetTRAW Bandl s na cssa 
J J Cor rhs Endsrtcnt s obi t ns 
F \\ CvsiaN Di ea f the bone 
J P AiPBiny Chronic svnov tis f kn 
J P MtRPBt and E J Grace R Lt onsh pof osteogenic 
s ma and ad uia p soning 
F J Gra e Graded canct { bt st and p gnosis 
t culture resea ch on su gic Ity e c std neo 
plasms 

R F hfcNALLY Bacteriophage srashings from u 
1 g cal inf t as 

NSiujau Mottiiw Jr T ichomon s vagin 1 s nfect n 
n lati n to gvnecologv 
T M Brrnsan a ut pane eatits 
btaS F cture bn 


ST JOirVS HOSPITAL 
(Long I land C ty) 

M ui 1 J L \Ei.i.£ S Ktm d St S— 0 Ca t o 
i tosiomv for duod nal ul e tr tment of f ractu e 
f 1 mu bj op n reduct on 

J I McM 1 Y nd St 2 — 9 Abdomi al s tl I r de 
fo ro d pel s 

J P L ^IcHncn M 'Whwst'in and t B— Hys 
t e t £n\ for fibroma of th uterus re amput t on 
i tb ombophlebitis blit ans 

C ROE C BiOYD — II P ost lect my cond sf ge p 
t n 

D VMS E ’iIcMahov I L Stejv and st 2 ^ Cb le 
•St to'-y for g U bbdder d.s tbor colomy by 
clos d » thod for mpyetna 

Hevry P ’iIevckev— I Unusual obst tricalca sueof 
high f ceps 


CONE\ ISLA^TO HOSPITAL 
J TuxMhes Tubal in ufHat on With bdomenopen 
George V, e b SW letal t cu n 
D A Mc^teer T umatc shock. 

PimiR Goussteiv R d at p ilomt s 

Pact, Vi ESE--BEEO Difficult labor 

Artour C Graves C nserv t m tb ds m fa tetnes 

V till M B Tatum fit n g m nt of ruptured Ladney 

RayM Bovus S p pubevs perineal pro tatectomy 

A J Meveeisohm \.raydemonst ton fbonetumo 


COMBFRLAND KOSIITAI 

H ViKtE— fl s Pen artenal sympathectomy mot g 
pKture demonstration 

JOHV Gawey nd staff—g ij Cen ral surgiutl ope 
tons 

J F JrawNCS and Merroe Is Foote— 9 30 G netal 
surgical cUnc 

FOAO I SnATARA— 30 D«n n tration of the Ru.s J 
B Ian ttacti n apparatus for treatra nt of f actu es 
of femur with exhib lion of patients re ew of the in 
ject on t e tment f t ancose v ms as compared with 
pc tive t eatment exhib tion of pat ents gene al 
a gi.al operati ns 

Mersiix K Foote and stall— lo 30 Ge e al s gica! 
p rat ons 

JoumF Jzstirocs— tt 3 G neral surgical operat ons 

Mfkuu. N Foote and M J Fein — i 30 H stopath 1 
ogy 0* goiter 

11 WiKiE and sta 2 — tt 3 G neral surgi al petal on 

Jotm Gmsey — 12 S g ly fo ti e c nc t p li nt anal) 
s a and end results 

M J Fein— Gross patbologv a related t thes tgeon 
specimens lant nsbdes 

JoHv E Jenvisgs Merriu, N Foote Chester Davio 
SON and John Gainey— j Deroonstrat on of inter 
esting cases 

Robert Kjnxocs— 3 3 T ansplant ton f the u te s 

with e hib t on of pat s 

Fredcri k EmoT— 3 Rad ograpby as reJ ted to geo r I 
rgery di g 0 is a d pi gnos ^ d scussed and bus 
t l d by momg p ctu es bead neck chest aWs 
men and fra t res espec I rif erce to iste t l 
b truct n 

( HESTER Davt" ov— 4 Su g cal We Ime t of 0 u i 
o es 


JEVISH HOSPITU. 

WitUAU Ljnper WjtuAU VoEtsov S u Lt D6R srd 
sta 2 Cancer f ih colon operat n 
John Likper A H Iasov Louis Berctr and fa" 
Cast ic resect on for ul and nett of st ma h 
Henry W I ouria Thyr d surg ry 
A R vicn Ltbotnptosc py ndu togi al operati as 
B E Wot ORT End esuUs m h ne graft g odelfcow 
fraclu , 

BcNjAUiN Koven and Morris Foaen Fund mental 
1 ws m t atment of fractu es , 

Be UMON Kramer D tel c managem nt of in st nai 
indig sU n calcifcaton n vtro m ving p 
dem nstr t on 

AnomiBoivER T tment fca inomaotwriu 
M G Wasot Radiol gi al d tnon tration of metssur c 
d s ase of bone mal gnancy of bon pre and P'’*' 
dat on mull pie p nt c II tumor pae.*® P " 
t n urn ga tro mtest nal studi s , a 

Max Leoerer D m nst at ons nd eab b ts fn>® ° 
p rtm nt of pathology 
I Sands V net es f btam abscess 
M RosEStwzio Ascbheim Zondek te t for p 6®*®?. 
M Carnes nd II ^ enow I ediatn su gic 1 "d 
st tncal patbol gy 

W Z Fs. HKJW I rt ble CO apparat s 
\ S Wiener Tests of newborn for p re t ge 
if I^ERTR Pathol gi al confe nee 
S H PouAYES Bl d transfus on 

HOUSE OF ST GILES 

Cl A ETS D Napier and Joseph B L Epi .copo— 2 b 
hib tt a f orthopedic cases 
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METHODIST EPISCOPAL HOSPITAL 
Staff — 9 a IQ and 2 p m Operative and dry dimes 
C H Goodrich and R F SEn)EV^.TrcKER End results 
following goiter operations 
H T L^NGAtORTHY Tumots of tEc kidney 
H K Beh~ Acute osteomyelitis 
D E McKenna Dislocation of cervical vertebra exhibi 
tion of case 

E J Beoivder, Management of peripheral nerve injunes 
with end results and exhibition of ca es 
Cladoe C Kelly (Hartford) Plastic surgery lantern 
slide demonstration 

Fred Rankin (Mayo dime) Dry clinic 
S G Clark Ectopic pr^ancy rupturing into the sig 
mold 

J H Buss Rdle of calaum metabolism in hyperthyroid 
ism 

J A Trusi Injection treatment of varicose \cins 
Symposium on Call Bladder Disea e 
O P ScnoENEiiANN Anatomv of biliary tract 
F B Shith lathology of gall bladder and hver 
H Graham Early operation for acute cholecystitis 
Russell Fouler Unusual gall bladder cases 
F B Cross Pre and postopemtive use of glucose 
exhibition of cases 

P \ Renadd Cholecystectomy without drainage 
Symposium on Obstetrics 

0 I Humpstose Caesarean section in the treatment of 
bleeding during prcRnancy 

R AI Beach Medial \ersus lateral episiotom> moving 

f icture demonstration 

Mattheus Management of pregnancy m the 
presence of pulmonary tuberculosis 
H \V AIayes \agiaal versus rectal examinations m 
relation to obstetrical morbidity 

LUTHERAN HOSPITAL 

A aonP Fardeluakn—io Hypertrophic pyloric steno 
818 in infants — hi tory diagno is treatment and re 
suits presentation of cases 

Walter Lynn — ro 30 Operati e gall bladder mortality 
Delctno Mascolo — II Subphreme abscess cases 
Paul Raia — xi 15 I ibromata of mtestmes pathological 
and lantern slide demonstration 
VlNCE^jT Barber— II 30 Lipoma of intestine causing 
intussusception 

Eshl F Koai— a I athological demonstration 
H C Eickacker— a Discussion of eclampsia 
Heituch ■\\EnRBirN and Albeex L \oltz— 230 In 
teresting types of urinary tract pathology 
V Gianweri—i 30 Leucorrhea 

Albert L Voltz— 2 30 X ray demonstration Types of 
mastoids roentgenologically considered chest dif 
fetential diagnosis %. ray diagnosis \ ray diagnosis 
of bleeding ul er by use of hydrogen peroxide (Dr 
L Dinken method Berlin) unusual cases of general 
interest 

H C Eicracker — 2 45 Cffisarean section review of cases. 
Cameron Duncan — 3 Uterine bleeding lantern slide 
demonstration 

GRECNPOINTANDST CATHERINE S HOSPITALS 
Frant D Jennings and Frank Tarsney Demoastra 
tion of pelvic hammock a new device for tfaythmic 
traction in the treatment of fractures. 

John M Scaknell. Demonstration of method and lech 
mque of blood transfusion 

Frank D Jennings Consi leration of inguinal hemui 


WTCKOFF HEIGHTS HO«:PITAL 
JohnG Kraus John Horn: RlssellS Fouler and 
Charles Pfluc — 9 General surgical operations 
J ARmcR Buchanan — 945 A surgical purpura 
Leo Letkowitz— 10 ‘^^yphihs of the liver 
Albert Cook— 10 15 Diverticulitis 
Ceosce Forbes— 10 30 X ray demonstration on pneu 
moHiorax 

David Gingold — 1045 Pyloric stenosis in infants 
Cakl Fischee — ii Ruptured uterus at term fetus in 
abdominal cavity ccesarun section 
Rldolpb Herrisias — ii ry Ciesarian section moving 
picture demonstration 

William B Rosecrans — ii 30 Fractures of the skull 
paralysis operation and recovery 
Charles Pflho — 11 45 The more common dislocations 
William Bozenhardt — la Papillo adenoma of kidnej 
metastasis in bladder one year later 
E C Bcr&auek— 12 IS Impetigo in obstetrical work 
lantern slide demonstration 
L Drexixr — 130 Renal carbuncle moving pictures 
J G KrAoss— I 45 Foreign bod> m knee joint magnet 
WiLUAu Cook Karl Moeller Jr Rudoleh Heeri 
M.A 4 and Arthur Hol ma General surgical 

operations 

John Hosni— 2 j$ Subtotal resection of stomach 
Thurston Dexter— 2 30 Pathology of gall bladder dis 
ease 

CHRfvTiAN Jansen— 2 45 Ev aluation of the various fiver 
function tests 

Arthur Holzman— 3 Anomalies of cystic and hepatic 
arteries 

RlssellS Fouler— .> k Intractable abdominal smus 
WiLUAU Laino— 3 30 Diabetes roelhtus suppurative 
osteomjehtis of first metatarsal surgical cure 
Rosario Mutt— 3 45 Gemio unsary cases 
ST JOHN S HOSPIIAL 

Glen R MacLachlan— 9 Report on breech deliveries 
Charles W Mueller— io Management of placenta 
prsvia 

Cameron Duncan— io 30 CetMcal dystocia in elderly 
pnmipara 

Alered \V WmTE — II Re5um6 of two years obsteincal 
work 

Onslow A Gordon — 1130 Discussion of ward cases 
George R hlARSit— 12 Chmeal study of mguinal herma 
with end xesults 

Staniey B Thomas — 2 Cancer of the rectosigmoid 

choic of operation 

Robert B Andepson— 2 30 Is nephrectomy indicated 
in the unilateral closed tuberculous kidney? 

John E Jennings— 3 Surgery of the terminal ileum 
Augustus Harms — 3 30 A general consideration of 
fibrous vesical neck obstruction 
G Frank Sammjs — 4 Consideration of full thickness 
(tube) graft and fascial transplant 
Warren L DurnELO— 4 30 Clinical review of cases of 
peno3hc membranes 

^ORTH COO^TTRk COMMUNTTk HOSPITAL 
(Glen Cov e) 

A M Bell W I Trrus G L Fair and M J Dunne— 9 
Obsteincal dime 

R Derby J W Eulmer M W Jackson G D Due 
YEA J L J^EUBERT and A F Ron sou — 93a Gen 
eial surgical dime. 

E C Jessup N C Stevens R. E Lease E C Bray 
KARS and F C Eduonds— 10 30 hfedical clinic. 

L D Larimore — II 30 Laboratory demonstration 
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hospital 

\\ A ‘‘lERWOOD E K Tanne W H Iieu andj B 
G VFN Jb — 9 G ei Isurgcal op at ns nd le- 
mon tr f on of ca 

\ L ZiuiiEBM.A'^ E Bi no nd W S Surtn — 9 
Gynecological anl b tetn al op ratio nd d m a 
str ii n of ca es 

V P RATHBtN nd H F McKf\v\ — 9 Cy t cope 
cl me 

Staff— 1 Demon ir I n f n 1 g al A. raj 

W A Sher\ ooD nd Jaues DtNiO'i— S pci 
p th 1 g cal onfe c c 

D L M Leksa — 23 0 ihop d op ran ns a d 

lem n tr t on of ca es 

J E Jehning^ — Ge e Is g ydtycl thd m n 
st t n of c s s 

N I R THBUN and \\ F McRfnna — * Ur I gcal 
pe ton 


FLVSHH^G HOSPITAi 
(Flushing) 

J S Tjomas — 9 JO G ne al urg al opcralions 
A S Lot SEEV and \\ K Pogers— 9 3 General gi 
cal dm c 

C J J Lawrence and J L Mormssev— 93 Cyn 
c log al op ation 

NASSAL HOSPITAI 
(Miq la) 

Staff— 9 0 ne al su ff c 1 oper t on 

OUEENSEQRO SURGICAL SOCIFTI 
Sp c al nt t g af 3 3 p m m the b Idin of the Q 
County Med cal S c ety 2 0 en B ulc a d 
Ed\ ard L Keyts Th p n iples { pr si t c gery 
htARTTN B Tinker Ithaca N \ Imp lant po i n 
the t dm qu of go te op t ns 


CLINICS IN BROOKLW IND LONG ISI AND HOSPITALS 


NWCROII HIIGHTS HOSllTAl 

T d V 

3 B ijF -9 Gene U rj, ry 
Joi G Kbaess — 9 Gene la 1 ry 
?u EUSFovtER— GneaUugery 
Arei 8 HoLza N— 9 G he at su g ry 
Al i A i B Rost RAN — 0 G ne 1 su gery 
RiDOUkH JllilAH— Obst t c 
C 8 0 Fts BFR— 3 Obstetnea 
K )SA 0 Mutt — 4 Urolog cl pe at on 
Th d y 

Jobs L B er— 9 0 ei 1 surgerj 
John (. I rauss— 9 G net 1 su eerv 
Rta E S Foweer— C r Is re rv 
\ TBUR H usiAN— I G net 1 sutg rv 

M LEE u B RosttRANS— I u ne Isu g ry 
R DOE I Her ns n— 2 Oh t tries 
Ca L 0 F 8 HER— 3 Obst 1 1 s 
K RIO Mutt— 4 U I gi al pe in 
r d y 

iLBi: G CooA— 9 G 1 u g ry 
Me F BozEttKA DT~q G r I surge y 
M I s Cook— 9 ( en ral s g rj 
J K H IN- II Gen la tg ry 
<- LF I LUO— I Cene I g ry 
1 Dreveer— U I g cal op rat ons 
I E Fo BES — 2 X J 1 n 
Henrv Dire a— 3 Ob letr c 

BROOKLYN HOSPITAL 
T d y 

\\ \ She 000 — 9 ( er 1 au R 1 atio 
V L ZjuuERsiAN and taS — 9 Obsiet al and gjn co 
J peal 1 n and onfe n 

Th sd y 

W A SetRROon — 9 G n al gcal pe at on 
Joi \ E J N iNGS — 9 G n I urg cal p a 
N P Ratiib n— 9 Cysl s p clmc 
D L McKen a — 1030 0 thopedjc p rat s 


KINGS COUNTY HOSPITAL 
T rdflv 

L H FkrR 3 Tesopyr and 3 RacHaee— 9 Gen ral 
u gery 

R M Rome \V E Enn s ndH A\ Be 01T-9 G ml 

UTg ly 

H I FitASCRandC S Cocbrane— a Ce ton ary p* 
tiOD 

R A RENDiai— 2 X ray d raon tin 
Tt da 

C H IiSKE J Tesopyr d] Rapia t— 9 Ge ral 

*> g ty 

R M Rosft \A r Ennis and 11 A\ Be ok— 9 G ne 1 
8urg ry 

C 1 ) Narier R C WiEEiANS ndj B LEpis-oto— 2 
Otlhop d « 

F d y 

S J AfcN ifARAandR II Gauzce— 9 Cjnec ! gy 
H M Mill — o Ob t tre , 

C Don an and C F Rymd— q Gj e lopj and b- 
t tncs 

I! L Fraser and C S Cochk e— 2 Gen t un w 
utgety 

C F hIcC RTRY — Phy therapy cl n c 


NORWEGIAN lUIHERAN DEACONtSSLo 
HOSPITAL 


1 t day 

E Fessi —9 f e eral u gery 
( H/NreB— 9 O Umpedi s 
C Lang — i Ceruto-u in ry u g rv 
D Livoksstone — II G neral urge y 
C Fersis j H B Dowd nd C LasgR— 


Dr) dim 


Tk da 

W B D JKESBIRE and P Platoo — 9 G n ralsuiEtO' 
Ro ERtW Tate— G Isu g ry 
J H B Do T3 — t Ob tetnc , T\r„ 

W B DuRESwiRt P Pl too a d B Harms— ^ • 
cln 


F d y 

W A Sherrood — 9 G neral u g 1 op ti 
N P Rathbctn — 9 Ur log cal ope at 
V L ZiMMERiuN — 9 Gyn c 1 gieal pe at s 
J MTS Denton—i Cl n c 1 s gi al patbol gical 
ft enc 


F day 

H A Fisher — 9 G t unnarysurg rv 
R P San Ffti to — g Gene al u g ry 
Wnxi uC Fuckinces — o G eral ,, 

WuxiamG Fuceiscer R P SanFlipto Robest w 
Tate and H A Mehldao— 2 D y dm c 
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LONG ISLAND COLLEGE HOSPITAL 
Tuesday 

\\imAMA Je\vett Oordov Gibsov H B 'Matthews 
and A C Beck — 9 Obstetrics and gynecology 
J D Rushuore — 9 Orthopedics 

Thursday 

M A Jewett Gordon Gibson H B Matthews and 
A C Bece — 9 Obstetrics and gynecology 
J D Rushuore — 9 Orthopedics 
J S Read F L Senger and A L Harris — 2 Urology 

Fridav 

Euit GoETScn R V Barber S P Bartley Arthur 
Goetsch and R F Harloe— 9 General surgery 
J D Rushuore — 9 Orthopedics 
J S Read F L Senger and A L Harris — 2 Urology 

ST JOHN S HOSPITAL 
Tuesday 

Warren L Dutrield — 9 General surgery 
Stanley B Thouas — 9 General surgerj 
Robert B Anderson — 10 Genito urinary operation 
Onslow A Gordon Jr — 3 Obstetncs 

Thursday 

Robert B Anderson-~9 Genito urinary operations 
Stanley B Thomas — 9 General surgery 
Caueeov Duncan— a Obstetrics 

Fnda\ 

G Frank Saumis— 0 General surgtry 
Marren L Dufpield — 9 General surgery 
Harold K Bell — 9 General surgery 

CUMBERLAND HOSPITAL 
Ttiesd y 

John Gainey and stall— 10 Cancer chnc operations and 
demonstration of cases 

Thursd V 

Merrill N Foote and sta 5 — 9 Goiter dime operations 
and demonstration of cases 

Robert E Kinlock and staff — 2 Urolo i a! cl nic opera 
tions and demonstration of cases 

F iday 

John E Jennings — 9 General surgery dry dime 
Merrill N Foote and F T Shatara — 2 \iricose\cin 
clinic 

LUTIH RAN HOSPITAL 
T esday 

A \ P Faedeluann — 9 General surge y 
N P Rathbun — 9 U olog cal cl me 
Thursd y 

\iNCENT Barbee — 9 General surgerj 
Caueron Duncan — 9 Gynecology 
Friday 

Edward May — 9 Obstetncs 

HOLA FAMIL'i HOSPITAL 
Ti esd y 

James M Downey — 9 General surgical operations 
Thrd y 

Joseph S B aldivin— 9 General surgical operations 


ST MAR\ S HOSPITAL 
Tuesday 

WiLuvM \ PAbCUAL— 9 General Surgery 
P J Dulligan— 9 Genera! surgery 
L A Keaes — 9 GynecoIog> 

R B Anderson — 9 Urolo y 
Staff — 2 Fracture clinic 

Thu sday 

William V Iascual— 9 General surg r> 

P J Dulucan — 9 General surgery 
t A Keais — 9 Gynecolog> 

R B Andirson — 9 Urolof^ 

Staff — 2 C eneral surgery dry clinic trtnsfusion 

Friday 

J P Murphy— 9 General surgery 
r M Brennan— 9 General surgciy 
J P Glynn — 9 Gynecology 
T A Siuelds — 0 Proctologj 

ST PETERS HOSPITAL 
Tt e da\ 

Gordon Gibson — 9 Gynecolo > 

J Todd— 9 CjTiecolo'»> 

H Fett — 9 O thopedics 
H Morton — 2 Genito urinary operations 

TI i sdJy 

J h Jennings— 9 General surger> 

T M Brennan— 9 Genealsugery 
F i AFPARD — 9 General surgery 
\\ Lnnis— 9 Traumat c surgery 
H Morton— 2 Genito urinary operations 

F idav 

Cordon Gibson— 9 Gynecology 
Todd —9 Gynecolo > 

Fett— 9 O thopedics 
H Morton — 2 Genito urinary operati ns 

MARA IMMACULATE HOSPITAL 
(Jamaica) 

Tuesday 

Frank M Deala— 9 General surgery 
Thur day 

I ouis Licirr — 9 G neral surgery 

Robert B Anderson — 9 Gen to urmar> surger> 

Fmil r Koch— 2 Surg cal pathoIo'O' 

Fr day 

John M Scannell — 9 General surgery And sp nal an®s 
thesia demonstrat ons 
Allkn Robinson— 2 Radium therapy 

NORTH COUNTRA COMMUVITA HOSPITAL 
(Glen CoAc) 

T esday 

A M Bell — 9 Operative obstetrics 
E C Jessup — 9 Sledical demonstrations 

Thursday 

C Hill — 9 Pediatrics 
G F Hocu — 0 Urological ope ations 

Friday 

L D Lariuoee — 9 Laboratory demonstration 
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METHODIST EPISCOPAL HOSPITAL 
T sday 

R S Fowler T B Spence C H Goo icr a dll K 
Bell — 9 G ne 1 su p ry 

O P IIoiiPSTO "E and H B Matthe vs — 9 Obstetrics 
TI fsd y 

H T L NGWORTHY — g U lo C 1 cl 1C 
R S Fowler TBS ence C H Goo rich R F 
Seiden ticker H K B ll — 9 G aeral su gtry 
O P Huufstonx and H B M rniEws— 9 Ob tet cs 

F d y 

H F Grabau a H Booart nd P A Renaod— 9 
G neral surg ry 

R B ACH and H V, Mayes— g Ob tet cs 
CA.LEDOVTAN HOSPITAL 
r d y 

Calvin Barber — g Gen al u g lop at ns 
Joseph Tenopyr — 9 G e 1 su g ry dry I n c 

Th sd y 

Calvin Bare r — 9 G e 1 su gcry 

Jose H Teno vr— 9 Gen al s g ry d y cl c 

F iday 

Wiiiuu A Jem tt—9 Obst tne 

Joseph Te opye— 9 I ct r cbmc 

Cr RiES S Cochran —a G mto ur n ry p r 1 0 

NASSAU HOSPITAL 

(M la) 

T dy 

l\ M Post and A S W rinner— g Ge al u g ry 
\\ L SvEBO — 9 0 thopedic op at 0 s 

Th d y 

H C Martin— 9 Ob t tr t and gyn col gy 
G F Clecho n— 9 Gels gery 
J \\ McChesve —9 U ol gy 

F id V 

C F Clechorn nd S S Horton— 9 G eral u g ry 
GRLENPOINT HOSPITAL 
T esd y 

A L So ESI— 9 G ne Is gery 
C ARLES A Cordon— Gynec 1 g cal 1 

Thi day 

John Sidth Jr — g O eral u g ry 
IsriL F Kocn— P th 1 gical dem nst t 

Frid y 

Jo ep S Ba dvin— g G eral u g y 

ST CATHERINE S HOSPITAL 
r tdy 

John M Scann ll a d Frank D J vnincs — 9 G e 1 
su g ry 

Th d y 

Charles A Gordon— 9 Gynecol gy 
F id y 

Martin L Bodkin — 9 Recta! s gery 
Daniel A McAteer — 9 Ge r 1 u g ry 


BUbHlVlCK HOSPITAL 
T e d y 

Harry W Dangler — 9 Gyne ological cl ic 
Richard C U eithas— i Gen to urinary cl n c 

Tk rd 1 

Nathan H Adler— g Em gency b tet cs d w rd 
ou d 

\V E Lippold nd S S Schdssheiu — 9 Gynec 1 gic I 
cl ri 

Gerard Kasper— 2 Gen al rg ry 
F d y 

II Wrigiit Benoit— 9 Gen ral s rg ry 
ST JOHNS HOSPITAL 
(Lo g 1 1 nd C ty) 

T day 

D E McMahon I L Stein d t ff— 9 C ne I g 
cat per tions 

J J McMahon and st ff — 2 Gynecol g c 1 op at 0 
Th sd y 

\\ J Lavelle S M Cohen and staff— 9 C ne 1 u gi 
cal op rat s 

C C Biondi and staff— a Urol gel pe t on 
F day 

D E McMahon I L Stein a d »t ff— 9 Gene I s g 
cal op 1 0 s 

JAMAICA HOSPITAL 
(R hmo d Hill) 

T sd y 

H \\ Barber— 9 Ge al s gicaloperat s 
II C CoosTEN— 2 O th pedic op at 

Th rd y 

L H Mo s— 9 G r 1 s g cal oper t 
\ L Volte— 2 \ y nf enc 

Fid y 

II \V Neail— 9 Gynec lo cal op at 0 
A E Baker — 9 Ob tet ical pe 1 0 s 
H C COORT N d A L Volte— 2 Fr t nd X ray 
CO fer ce 

JEWISH HOSPHAL 
T day 

John L nde —9 G els gery 

Leo S Schw ei —2 Gyn c log cal pc at > 

Th d y 

John Linder — g G al su gery 

Leo S Schwarte — Gyn colog cal pe 1 0 

Fid y 

W LUAU L nde — 9 C ral u gery 
Ad lph Bonner — Gyn c logi 1 pe at ns 

HOUSE or ST GILES THE CRIPPLE 
T ei y 

Jos phB LEpisco 0 ndCiiARL s Dwight Napie — i 
O th p d c cl me 

Thtdy 

Joseph B L Episcopo nd ChaslesDi ichtNapizR * 
Ortlwp d c bnic 
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CONEY ISLAND HOSPITAL 
Tutsiay 

J Earl Miles — 9 30 Gynecology 

JottM H Craword — 3 Pre and postoperative care of 
the cardiac patient 

Ray M Bowles— a Preparation of the patient m pro® 
tate cases 

J Earl Miles ~3 Miles modification of the Rubm test 

ARTOtfR C Graves — a Postpartum hemorrhage 

Thursday 

George Webb and J DAsa Miles — 9 General surgical 
dime 

P I Nash — a Pre and postoperative troatment of dia 
betiC patients 

George Webb — i Traumatic surgery 

George G Fisher — 3 Biliary surgery common duct 
stones 


KINGSTON AVENUE HOSPITAL 
Thursday 

Ralph F Harloe — 3 Empyemas comphcating conla 
giQUs diseases 


FLUSHING HOSPITAL 
(Flushing) 

Tuesday 

G J J Lasveekce — 9 30 Gynecological operations 

J W WiCKKAsi— 9 30 General surgical operations 

J L Morrissey — ii Gynecological operations 

J S Thomas — ri General surgical operations 
Thursday 

J S Thomas W K Rogers and J DeR Combes — 9 30 
Fracture demonstration 

G I j Lawrence and J L Morrissey— 9 30 Gyneco 
logical operations 

CARSON C PECK MEMORIAL HOSPITAL 
Tuesday 

J F Ranken — 9 General surgical operat ons 

O A Gorooh Jr — s Obstetrics 
Thursday 

T L VossELER — 9 General surgical operations 
Friday 

H T Wjkix— 9 General surgical operations 


SURGERV OF THE EYE EAR NOSE AND THROAT 
CLINICS IN NEW YORK HOSPITALS 


BELLEVUE HOSPITAL 


Monday 

Wiiiiui B Doherty and E B Gre sser— 3 Eye opera 
tions 

R T Atkins — 3 Ear nose and throat operations 
Tuesday 

John MtasR and E H Moyle— le Broncboscopic 
cliiuc 

W C Bowers— 3 Ear nose and throat operapons 
S A AOATSQMandE A Tusak — 3 Eje operations 

ired/ierdoy 

Webb W Weeks E B Gresser and A E Town— 9 
Pathological eye specimens gross and microscopic 
J W Fowlkes — lo Postoperative mastoid cbmc 
John Miller — 2 Laryngolag cal clmic 
WebbW Weeks William B Doherty S P Oast and 
S A Agatson — 3 Eye operations 
C J Impeeatori— 3 Broncboscopic dime 

Thursday 

Webb W Weeks and S A Agatson— 9 Ophthalmo 
scopic cases 

E H Moyle — 10 Anatomical demonstration car nose 
and throat specimens 

J W Fowlkes and V C McChajg — 3 Ear nose and 
throat operat ons 

S P Oast and E A Tcsak — 3 Eye operations 
Friday 

Webb W Weeks E B Gresser and A E Town— 9 
Pathological eye specimens gross and microscopic 
John Gotiman— 9 Neuro otology 
Edgar M Pope and J Swirr Hanley— 3 Ear nose and 
throat operations 

E B Gresser and WebbW Weeks — 3 Eye operations 


LIGHTHOUSE EYE CLINIC 

Tuesday 

CoNRA3> Berens — 0 Operations for retinal detachment 
(lantern slide deiaoDstratios) 

H J Ross — to Relation of dental infections to diseases 
of the eye (lantern slide demosstraiion) 

PaulT Coolly and Ervin a Tdsax— n Demon 
stratioo of unusual clinical and operative cases 

U ednesday 

CovRA» Besens— 9 Operations for heterotropia and 

hetarophona rctroplaccment resection and tenotomy 
of inferior obliqus (lantern slide demonstration) 

LeGra-Nd H Hardy — to Practical points m penmetry 
and campunetry (lantern slide demonstration) 

Adolt Posner — ri Embtyologtc interpretation of cer 

tato developmental anomalies of the eye (lantern slide 
demonstration) 

Tkt rsday 

James M Evans— 9 Relation of upper respiratory infcc 
tioits to diseases of eye (lantern slide demonstra 
tuan) 

EuzABExn K Stark — to Cl meal perimetry (lantern 
slide demonstration) 

Ervin A Tosak — 11 Clinical consideration of ocular 

tumors 

Friday 

Conrad Besens and Euzabeth K Stark— 9 Ocular 
fatigue (lantern slide demonstration) 

Paul T Oinnolly and Dorothy Kern— 10 Orthoptic 
training 

Olga Suluerska — u Kerotocomis and contact lenses 
With presentation of cases 

HARLEM HOSPITAL 
Tl ednenfay 

L Hubby — 3 Otolaryngology 
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NLW \ ORK POST GRADUATE HOSPITAL 

Vo i y 

Ro ERT BUCK1IV--2 Latyng ctomy o ph fyng lomy 
fo m bgn cy 

Cla e ce II SintH and taff — Ot log c I pe at 
L AI AtOE — j 3 Ey perat a d d ju stjat on f 

ca e 

Looise II Meeker— 4 P ih 1 gy o( o nd th at 

T day 

L H Meeker — 9 Patholo cal 1 nt n Id dcm nst a 
t f eye ca s 

C J Imper tori — g B ho c py 
M K IN F Jo -xa— H t 1 ncal x mi at of the 
t mp al b e n r I ct 0 
\ Ti R VasEN — Ethm d i s p t ns 
G V LEV Rosrvso^ — a D ra nst t on I rad at 
th pe tic ag t 

M R V F Jones nd stafl— a Ot 1 g cal perat 
C M Griwth — 3 Catdw U L c d D k perat 
Martin Cohen— 3 3 E)’ pe at nd d m nst 

t n f s 

II d e d y 

Jaaies M Whits a d R Ass 1—9 Ey i»u )e ©p r 
t n mus 1 omal es 

\ CTOB A -de son— 9 N Id ecu n nd d in n tt 
ti a f s rg e 1 anat my 

1 AuoNs J Gaspncv — p Ot 1 g 1 op rat ns 
Rob ST Bucu-by— Laryng t my nd pharyn t my 
w ih m M hy d pp h f r mal e n y 
( ts V AuTREcnr— Ribta pi tf n loef nuty 
t ARE CE H Sunti d t S— 3 Ot 1 cal p rat 
D \TD AlPERis— 3 3 Lye ope t ad dem Ira 


T/ d y 

L H Meele —9 P thol g c 1 c d t f the ey 
(la te I de dem st t ) 

C J luTES TORI— 9 Op q e f gn bod s (b te 0 
1 d d m t at a) 

Duncan Macpherson— 0 Fr nt 1 us op t 
M RViN F Jo -E — H St ! gical e aou t a / th 
tempo al bon n 1 s t ns 
\ THI NasEN— 3 C Idwell L pe at 
C J^ lit E TORI— E d SC py d 1 ryng 1 opc 

Mar I F Jones a d t S— Ot I g Ip t 
Marti Cohe —3 3 Eye op t and d m n t 
t f c es 


] V\ \\ KITE a d 


F d y 

\e LI — 9 Ey mubclc 


T J Ha ris— 9 Tub c 1 
R n Hutchinson Jr — 
estih la t St 

E M \iCE — J 3 Ey op 


f I lynx (1 te n si d 
Cochle d m t a 


BRONX HOSPITAL 
Me d y 

Is Good iend — 3 Ophth Im 1 gy 


M\^I^\TT\^ E\E E\K WD T 1 !RD\T 
H 0 SP 1 T\L 
Vo d y 

H W WooTTON nd L W Cric er— 3 Eye p rat 
T ei y 

David Jones— 3 Ton 1 cl c 

John R Pace and taff — 3 Ea cl c 

Ro s Pahikner a d staff— Js s a d ih t cl c 

F M Lo V— D m nstrat f X r > 

A J Eccston — 3 Dmnt ton Ipthl-^y 
H R SiXELa dG W Frey J — Eye pe t s 
II dy 

G All n Robl so — 9 Dm ttnfu frd 
n s d th 0 t m 1 gna 1 1 m 
Dawd Jones— 3 T 1 cb c 
A n Dheu. nd staff— 2 Ear I c 
Har tov Ssirrit nd t B—i e d tbr t 1 c 
E M Lou— X ayd m nstrat n 
\ J Eccston — P th lomcal d mo l t 
S C KEiLa d ^ D MrTTENDORT— Ey pe t 


TI d y 

C J lilPERA 0 1— 0 Bo hs pci c 
Da to Jovrs — 3 T s J c) e 
E P Fouler nd l ff— E 1 c 
FuANas W HITE a d taff— No a d th t cJ 
E P FoutER— J CIn 1 r h f 
N Del j F rmiES d J S Fan Fie i- 
oper t n 

r day 

G \uxN Ro L SON — 9 Dm t at f e of 
ean adth tb gtm 
David Jots— 3 T lei 
John Rae— E cl 
J E MacKeniv— J Is s nd ihr t cl 
D H Webs erb dM Cohe — Ey p t s 


MT SINAI IlOSriTXL 

V <f 

Sidney \ankaoe Meratn M erson d RmoLPt 
Kr ue — j Bro ch opy ^ , 

J WOLTF K Sen \ K dl Goldste — Ey I 


T erd V 

I Fkiesne 3 Ma B tw Wa T HOR- 
Jo eph r Drlss a d Har y Ros 
ha operat nd d mo t t f c 
I COLDSiEIN— Oc 1 r P th 1 g> 

Sidney 'iANKAUE Mer in Mye so a 
Krasizr— N nd th t cl 


S Rose 
AS ER— 9 


d R DOLTR 


11 d esd y 

I F I S E J AlAVB uii Walte Ho n S Ro e 
Jose it G Drus d Harry Ro e\«a s 
E p rat a d d m trat f s 
R Laube t — F nd ph t aphy 


TI d y 

I Goldstein— O 1 p th 1 gy 
Sidney \am. uer Mer in Mye son 

Kramer— B 0 ch c py , 

J Woti-y K ScBin-ERa dl G l sted.— J Ey cim 


d Run PH 


lied d y 

M J Baiun — ot bryngolo^ 
Th sd y 

M J Baixin — otol tyngology 


F d y 

H Mcsay— 0 Imp d meth d f focal Uuminat 

SiD-E “^IaVaot^ Me xn Myeb 0 a d F 
Kramer — 2 No e a d th t d n 
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NLW \ORK E\E AND E\R INFIl M \V\ 
ilonJav 

T Laurence S\uvders— 2 Far nose ind throat opera 
tions 

Clyde S McDavn \ld and Truwan L Boye — Fyc 
operations 

Titesdav 

\\ \\ \\ EEKS \\ ENDELL L HuGHES MaRY LaNDIS and 
R h Meek — g Demonstration ol muscular anoma 
lies visual field changes retinal detachment 
C S Dixon and I Schwartz — ro Demonstration of 
\ ra> pictures of mastoid process and nasal accessory 
sinuses 

B \\ Key W B Douerty A Grisialdi B S Beach 
and H Van Lauucrs — Fye surgery 

J MoRRibSET Surrn — a Ear nose and throat operations 
11 tdnesdiiy 

Bernard Samuels A B Rxese and E Buroiell — 9 
Sympathetic ophthalnucs in relation to site of wound 
traumatism to retina and choroid pigmentation of 
retina in detachment anatomy of temporal bone 
r B Burchell — 10 Accessory sinuses relation to orbit 
(lantern slide demonstrationj bacteriology of ear 
Frakci W SinNE S I Oast S A Agatson and Jessie 
B Stvrk— 2 Eje surgery 

Stuart L Craig— a Ear nose and throat operations 
Tfniriday 

Conrao Berens and associates— 9 Ophthalroological 
clinic 

I B Bufchell Anatomy of the accessory s nus varia 
lions and relation to orbit and its contents Discus 
Sion by Conrad Bctens 

WiiLi Knighton Recent adsanccs m cataract surgery 
with results 

L J Bassen Glaucoma operations and results 
J SIorrisset Smith— 9 Mastoid operations anatomy of 
facial ner\e (demonstration on cadaser) 
r B BURCiffiLL— 9 Anatomy of temporal bone (lantern 
slide demonstration) 

JoBN McCoy — a Lar nose and throat operations 
\\ W Weeks T H Johnson L IIuoirES and R E 
Meek — 2 Eye operations 
Friday 

Clyde E McDannaij) and Truman L Boye — 9 Eye 
chnic 

0 S Dixon and I Schwartz — 10 Demonstration of 
\ ray pictures of mastoid process and nasal accessory 
sinuses 

Bernard Samuels Conrad Bcrens Isadore Gold 
STEIN and W iLLis Kni iiton — 2 Eye operations 
IIucjiB Blackwell — 2 I ar no e and throat operations 

IINCOLN HOSPITAL 
Tuesday 

J S Hanley — 2 Otolaryngolog cal operations 
TI I rsday 

H K IiGCLTTandM Berger— 2 Otolarymgological 
operations 

ST VINCENT S HOSPIT \I 
\[ondav 

John D Kirnan— 2 Bronchoscopic cl n c 
Ti esda\ 

John M [ — Bronchosc pic cl me 


PRESBYTERIAN HOSPITAL 
Monday 

Harry Nciatirt — 2 Ear nose and throat clinic 
Tuesday 

Thomas H Johnson — 10 Eye manifestations of brain 
ronditions 

C O Coakley — 10 Follow up clinic ear nose and 
throat cases 

John H Dunmincton— 2 Eye operations 
Leer Pierce— 2 Ear nose and throat dime 
John Kern AN — a Bronchoscopy 

B ed lesday 

Daniel B Kirby — 10 Eye tissue culture demonstra 
Cioos 

Harry Nlivert — 10 Anatomical demonstration 
George R Brighton — 2 Ear nose and throat clinic 

Thursday 

John M W heeler — 10 Results of eye operations 
James \V Baqcock — lo Follow up dime ear nose and 
throat cases 

John M Wheeler — 2 Eye operations 
Charles V Harper— 2 Ear nose and throat clinic 

Friday 

John H Dunnisoton— ro Demonstration of eye 

muscle conditions 

Pace Northington— jo Studies in deafnes 
John H Donninoton— 2 I ye operations 
George V Broavse— 2 Ear nose and throat dime 

LEBANON HOST ITAL 
Monday 

M D Lcderman and Isaac AI Heller— a Otolaryn 
gology 

Friday 

M D Iedirman anJ Isaac M Heller— 2 Otolaryn 
goJogy 

METROPOLITAN HOSPITAL 
Tt esday 

A L Chambers — 4 Surgery of the eye 
Tki rsday 

JAW Hetrick and staff- 10 Surgery f the no e 
throat and ear 

KNAPP MEMORIAL EYE HOSPH \I 
Tuesday 

Arnold Knapp and staff — 2 Eye operations 
U ednesd v 

Arnold Knapp and staff — 2 Eve operations 
Tk irsdav 

Arnold Knapp and staff — 2 Fye operations 

MISERICORDIA HOSPITAL 
Tuesday 

Robert L Buckley — 2 Lar nose and throat operations 

GOUAERNrUR IIOSPITM 
Frtd y 

William t Catewood — 2 Nose and throat clinic 



39° 


SURGERY GYNECOLOGY AND OBSTETRICS 


NFW \ORK POLICLINIC HOSPITAL 
M nd y 

\\iuiamL Gate^vood — N se and throat ope aUons 
Ervin Toroe — 3 Ophthalmol gy 
John McCoy and st 2 — 4 Otology 

T dy 

I EE M 2 Nose d thro t op r tio s 

C E McD NN LD nd T A NoRincoTT— 3 Ophth 1 
mol gy 

SAin;ELj Kopetzky— 4 Otology 

II dn d y 

L IN To OK nd John Richardson— 9 OphUalmo 
logical op r 1 0 

\\j UAU L Gatc\\ood — J Nose dthto tchnic 
John McCoy nd taO — 4 Otol gical peraUo 

T! d y 

Lee M Hurd— Nos nd thro t elm c 
C E McD NN ld nd T a Northcott — 3 Ophlhal 
m logical p ati ns 

h 3 Kopetzky — 4 Otol gic 1 oper 1 0 s 
Ft d y 

Ia'^rznce D REOY1AY--9 C I red photogr phy of 
1 ng y 

IISNRV B Orton— b neb scopy 
Lrv n To ok— 3 Ophthalm logy 
Jonv McCoy d taj— 4 Otol gy 

MORRISANIA HOSPITAL 
T day 

C "lu m— Otol ry g 1 gic 1 op at $ 

U d day 

T H (yRTiN — g Ophthalmol gical pe U ns 
Th sday 

D ID H J NE9— B nch sc p c Inc 

FORDHAM HOSPITAL 
T d y 

Jo EP D Kelly— g Otol ryng 1 gical pe at on 
ll ed d y 

S H Basch — g Ot 1 ryng 1 gic 1 op rat ns 
F d y 

H G W I COR — 9 Ophth Im log al pe lio s 
CIT\ HOSPITAL 
M d y 

A N Schiller— Ea nos a d th at cl ni 
Tf d y 

0 C Risen 2 E 0 ad th 0 t cUn c 

FIFTH AVENUE HOSPITAL 
T! sday 

Wes^yM Hont— Ot 1 ryng 1 gical pe at naand 
d m nst at on of c s 

F d y 

UGrand H Hardy nd Z H Ellis— 2 Ophth bn 
1 gical operaho s nd dem nst tio of as 


BETH ISRAEL HOSPITAL 

V nday 

\ltrid a Sen VA tz— 2 Cl me n e 0 ot logy 
Tu d y 

JosEPB W Miller— 9 Bronchoscop c d ig ost ch c 
Ervin To ok S Slouka a d Ire erick Newhan— 2 
Eye dime 

B ed day 

Mask Gottueb — E urgery 
Lawrence D Redway— 2 Demon t at n f col d 
ph tog aphy of li ng ye 

Th Tsd y 

WiLLtAU Spielberc— 9 Rh nolog cl g jy 
S J Kopetzky— 2 Otol ical op t 0 s 
Ervin Torok S Slodka a d Ire erick Ne hsn— 2 
Eye ope aii ns 

F ’ y 

Harold J Isaacs— N e d thro tdne 


ST LUKE S HOSPITAL 

We Ttxv M Hunt— Ncjs and th 0 tch ic 

Alfred Wiener Isaac Hartshormk Cn RLtsLirtn 
Henry Sana and Ravuond E Meek— Ey 

Tuesd y 

Carl M Saditer— E r cl ic 

I T Perrault and W M Hunt— D n bo c p c 
ch c 

Alpred Wiener Isaac Hartsiiorne Charles Liti vin 
Henry Suith a d Rayuond E Meek— 23 E>e 
operati ns 

IV d e day 

A P Voislaws y and stall— a K s and th 0 t op a 
tion 

Al REoWnNEt Isaac H rtsoo ne Cu rle Lirr 
IlENRYSaiTHB 1 RAYMOND E Meek— 2 Eyed 


Th sday 

Wesley C Bo vers and st 2—2 R die 1 m t d with 
p mary sk n gr ft 

F d y 

AtiRED Wiener Isaac Hartsiiorne Charles LirtHiN 
IlFNRYSuiTaa dRAYUomE Meek- a Eye cub c 


LENOX HILL HOSPITAL 
n dy 

John Kernan a d G F Oberre -dee— 9 Br h c p c 
chn c 

Rudolf C Denic John J Reid nd F Vincent Gcistb 
— a Ad nc m t ( nch ring s t me me J 
luab s’) s lat on of m fo 1 ea erat d ot pr I p w 
n tr nspl tat on f hue al muco s m mbr^e 
nd t rs on f gla m t atm nt of p top rati t 
infect n 


FLOWER HOSPITAL 


JAW Hetrick— 

L WIN S Munson— 2 
WiLUAst McLean— 
Arthur Ch ubezs— 


Th i y 


M sto dp bl ms 
Muscular unb 1 n 


Cat ct (B rr 


Ophth fm t gic 


1 


of theeje 
r t chn q «) 
d n c 
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RIIDTOWN HOSPITAL 

Monday 

Raymond Losey — 2 Ophthalmological surgery 


Tuesday 

Benjamin Freudentall — 9 30 Nose and throat surgery 


CORRECTION HOSPITAL 
Monday 

James \\ Smith — 2 Ophthalmic surgery 


Friday 

Joseph Rosenberg — 9 Ear nose and throat clinic 


ST MARY S HOSPITAL 
T1 ednesday 

James W Bvbcoce — 9 Ear nose and throat conditions 
in children 


HOSPITAL FOR JOINT DISE\SES 
Tuesday 

Alfred Braun — 10 45 Ear nose and throat operations 


SPECIAL CLINICS FOR BROORLYN-LONG ISLAND DAY — W EDNESDA-i 


BROOKLYN EYE AND EAR HOSPITAL 
R L Moorhead and staff — g Operations Simple and 
radical mastoid sinus operations local and general 
anssthesia tonsillectomy and adenoidectomy local 
and general anasthesia bronchoscopy 
John N Evans — 9 Fundus cases slit lamp demonstra 
tion research laboratoiy demonstration 
De Devere — 9 Pathological demonstrations 
Cbarles Frankenburoer— 0 Problems of anaphylaxis 
pathological specimens old opbthalmoloncal works 
George Bartisch— 9 Old German ophthalmology 
John Ohly — 9 Lantern slide demonstration 
Ralph I Liovo — 9 Proptosis as a diagnostic problem 
Thurman Given and staff — 9 Syphilis and the eye 
Dr Devere — 3 Pathological demonstrations 
Das Crane Lasher Braisun Collins Scoheld 
Durkee Addoms Pool Tucker Herbert Cam 
ERON McCammon Auwerda and DeYoanna— 3 
Demonstration of cases of laryngectomy artificial 
larynx brain abscess menmgius petrositis 
R Rendich — 3 Problems of anaphylaxis pathological 
spe imens X ray diagnosis and pathofo'^ of the 
mastoid and petrous pyramid posterior sinuses and 
optic canal 

Thurman Given and staff — 2 Syphilis in children 
P Chalmers Jameson — a Recession operation 
John Ohly — 2 Cataract 
James H ANDREWb — 2 Glaucoma operations 
E CLirroRD Place — 2 General ophthalmic surgery 
Das Reynolds Waugh Bishop Beery and Hargitt — 
2 Ophthalmological surgery 

ST MARY S HOSPITAL 
Staff — 9 Ear nose and throat operations 
H F Wilkinson — 2 Patholot^ of 10 000 pairs of 
tonsils 

ST JOHN S HOSPITAL 
(Long Island City) 

Patrick J Kennedy — i Secondary operation for mas 
toid new technique in removal of septum 


LUTHERAN HOSPITAL 

A Gilugan P Keil L M MacDouoall G T Polk 
J E Stack and il Skinner — 9 Ear nose and 
throat clinic 

A Gilucan and G T Polk Bronchoscopy riasal sinus 
surgery ear functional tests 

P Keil and J E Stack Tonsillectomy under local anss 
thesia submucous resection nasal smu diagnosis 

L M MacDouoall and M Skinner Tonsil and adenoid 
dime mastoidectomy nasal surgery 

ST PETER S HOSPITAL 

John Hadfp Treatment of the faucial tonsil by physio 
therapy 

Albert Keenan Conservative treatment of diseases of 
the accessory nasal sinuses 

W\CKOFF HEIGHTS HOSPITAL 

Karl Mueller Jr —3 Diathermic treatment of 
tonsils 

CUMBERLAND HOSPITAL 

F H Lasher and staff — 2 Symposium on diseases of the 
ear nose and throat 

NORTH COUNTRY COMMUNITY HOSPITAL 
(Glen Cove) 

G H Cox L T Jackman and Dr Scott — la Nose and 
throat clinic 

CONEY ISLAND HOSPITAL 

T B Wood Cerebral comphcations of otitis media 

BROOKLYN HOSPITAL 

C G Crane J H Taylor and F H Lasher— 2 Nose 
and throat operations 

BUSHAVICK HOSPITAL 

L C Menger and staff — 9 Ear nose and throat opera 
tions 


CLINICS IN BROOKLYN AND LONG ISLAND HOSPITALS 


JEWISH HOSPITAL 
Tuesday 

Edward L Berger — 2 Nose and thro t operations 


T! ursiay 

FdivardL Berger — 2 Nose and throat operations 


ST JOHN b HOSPITAL 
Ti esday 

John P Baker — 2 Otolaryngology^ 


Thursday 

JohnP Baker — 2 Otolaryngology 


Friday 

Pniup Leidovvitz — 2 Nose and throat operations 


Friday 

Robert L Moorhead — 2 Otolaryngology 
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\\\CKOFF HEIGHTS HOSPITAL 
T e^day 

Robert L MooRtE\C) — >i ndthr tcl c 
C\RL MurLLER Sr — 3 Ophthalm 1 peal op t n 

T! d y 

Ro E T L Moorh \d — 2 No nd Ih at dine 
C lMuelierSr — 3 Ophthalmolog cal ope U n 

F d y 

C R H Mu JETR Jr — j N sea dthoatclnc 
Ir I t. C u 0 — 3 N e ndth tcl 


CAIIDOMAN HOSriTAI 
Tt sd V 

Jo I U Purree- Ot !ogy 
Tl d y 

John \\ Durkfe — 3 Otol p cal ope t n 


I ONO ISLAND COLLEC E HOSPITAT 
T rfav 

C W St cklf— I rvng 1 g> 

H \l S -n — 2 Orhthalmol gy 


CUM11ERL\ND HOSPITAI 
T d y 

J s H n I r J taft— a Fy cl p at ns 
d m t t of 8 


M\R\ IMM\CULMF HOSPITAI 

(J tn ) 

T d V 

1) s f S Cuv ISO— ^ N a d th Heine 

NASSAU HOSPITAL 
01 1) 
f d 

fl B Si 9 N s a 1 ih t c! 

si JOHNS nosriT\i 
(Long 1 1 nl ( ly) 

F d 

V n 1 t ft— B I py 


LUTHERAN HOSI ITAL 
T d y 

A GituCAN— g Otobryngol gy 
FI sday 

A CiixicAN— g Ot laryng I gy 

Leon W Green — 3 Ophthalm 1 g c I In 

F id y 

1 etfr Keil— g Ot la yn logy 

ST PETER S HOSPITAL 
r« if y 

A Ktenam — 1 Ns a d th oat clin c 
Thj d y 

M C C OLDPs— N sea dtho tclnc 

ST CATHERINE S HOSPITAL 
T d y 

S II deCoste — 2 Ea nos an 1 th t cl 
Thu sday 

G C\RT« aite Fisher— E noe ndtho t 1 c 

BROOKLYN HOSPITAL 
t d y 

C r Crane— fa n se and tht t operat anf 
I n b c p c ) n c 

METHODIST FPISCOPAL HOSPITXL 
t d \ 

C I Stone C A Anderson T A Suvnf 1 H 
GtiDBiLL— Ot 1 ryng I gy 

KINGS COINTY HOSPITAL 
T day 

J \\ DuRKtE nd M G Goto n— g Otol tyngol gy 

NORTH COUNTR\ COMMUNITY HOSPITAL 
(G1 n Cove) 

F day 

( H C X — 9 No d th at p t 

JAMAH A HOSPITAI 
(R chm nd H 11) 

TA <f V 

A J Sh ktfr— 1 ye n 


I j \ 


A J Sh 


a d th t 1 
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TUBERCULOSIS OF THE BREAST 


MAMMILIAN MORGEV MD Netv Iore. 

F mth PthietalDp tm t fill Syd h m R p ul 


UBERCULOSIS of the breast is a 
relatively rare condition v hen compared 
w ith the frequency of tuberculous infec 
tion and tuberculous disease m other organs of 
the human body Yet it is not so uncommon 
among the diseases of the breast In the 
Ma>o clinic from 1904 to 1915 there were 10 
cases of mammary tuberculosis reported or 

0 51 per cent of all the mammary conditions 
that had been admitted to the hospital Of 
the I 500 cases of mammary diseases that 
entered the St Bartholomew s Hospital Lon 
don 1 5 per cent were tuberculosis of the 
breast H B Barker in 1926 stated that al 
though onl> IS cases were recorded from the 
Umversity Hospital it ^as interesting to note 
that the department of pathology showed a 
total of 6 cases of mammary tuberculosis 
from all source® or one case to each 45 of 
malignancy GateA\ood found it present m 

1 04 per cent of all breast cases \\hich were 
operated upon at the Presbyterian Hospital 
of Chicago These figures compare closely 
with those of Scott who showed one case of 
tuberculosib to every 50 cases of caranoma of 
the breast Bloodgood found it present in 6 
per cent of the benign lesions of the breast 
The rarity of tuberculosis of the breast is 
therefore apparent rather than real and 
arises from the condition being ov erlooked 

In reviewing the literature on this subject 
I have found more than 439 cases of which 
'’38 cases were primarv and 157 were second 


ary 42 were considered doubtful Almost all 
of these were proved either by microscopic 
examination or the finding of the causative 
factor namely the tubercle baallus either m 
the tissue itself or in the pus dem ed from the 
lesion or m some cases by both methods sub 
stnntiated by positive animal inoculation 
There also has been a number of other cases 
reported at an earlier date which had no 
pathological proofs and which I shall onl> 
mention m passing Furthermore this disease 
is not limited to the female sex There has been 
20 cases of tuberculosis of the breast in the 
male including the one reported bj me 
The differentiation between the pnmar> 
and the secondary forms is rather a difficult 
problem We must consider a case primary if 
there is a complete absence of a previous his 
tory of tuberculosis ma olving any part of the 
body (1 e lungs glands bones etc ) Further 
more on examination m a particular case 
there must be absolutely no evidence of the 
presence of either a latent or active tubercu 
lous focus except m the mvolved breast A 
secondary case is one m which the patient at 
some time or other has had evidence of a 
Koch infection or still has an existing tuber 
culosis m some other organ As there is no 
record of a patient coming to necropsy with 
tuberculosis confined to the breast absolute 
proof of a smgle case of primary tuberculosis 
arising m the mammary gland is still lacking 
Gatewood 101916 suggested that those cases 
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like tuberculosis of the kidney might be said 
to be deuteropathic m the sense that the 
lesion IS secondary to some unrecognized focus 
elsewhere in contradistinction to the cxcep 
tional case which may really be pnmarj or 
protopathic 

In bs famous work on diseases of the breast 
Sir Astley Cooper m 1829 was the first to 
recognize mammary tuberculosis as a clinical 
entity He spoke of this condition as a scrof 
ulous swelling of the busom However Vir 
chow at a later date demed that the breast is 
vulnerable to tuberculosis Nelaton m 1839 
recognized the fact that mammary tubercu 
losis might occur as the onlj lesion of its kind 
and owe its existence not to a contiguous 
process or to a more distant lesion of like 
nature but to sources apart from these 
Berard reported a case m 1842 but gave no 
new data and no pathological proofs In 1851 
Heyfelder was the first to report a case m the 
male Johannet m 1853 recited a case m a 
woman who also suffered from tuberculosis of 
the lung Velpeau in 1854 reported 4 cases 
and distinguished three forms 0! the disease 
namel> disseminated tuberculosis l>mpbatic 
tumors and lymphatic degeneration 
Givaldes m 1854 and Bauchet in 1857 dis 
cussed the condition but did not add anything 
new to the problem Lancereaux in i860 de 
scribed a case and was the first to base his 
diagnosis not only on dmical findings but on 
the microscopic appearance of the breast tis 
sue Eaxm mentioned the subject in his 
Lexicon sur la Scrofula in 1861 Cuneo m 
186S desenbed a case occurring in a male and 
I believe was not only the first to have isolated 
the organism from the pus but was also the 
first to have practiced successfully animal 
inoculation with positive results Jamain 
m 1870 cited Velpeau and also concluded that 
this disease must be extremely rare Other 
authors such as Holmes Voilkmier Robert 
and others discussed this condition but ran 
tnbuted no new details Hoiteloup m 1872 
reported another case in the male but gave no 
pathological proofs Roster m 1873 staled 
that he found macroscopically a distinct tu 
bercle in a case of mammary abscess Enc 
Encson m 1874 mentions in passing Vd 
peau s %sork on breast tuberculosis Leger m 


1878 reported a case of breast tuberculosis in 
a woman who died of a generalized Koch in 
fection He however gave no pathological 
proofs Billroth and Richet discussed the sub 
ject thoroughly in 1880 and Klotz during the 
same year reported 3 cases i of which was 
primary One of his cases he proved with 
microscopic examination 

The second epic in the study of mammarj 
gland tuberculosis began with the presenta 
tion of Dubars thesis m 1881 when a diag 
nosis was based not only on a histologw^ 
examination but also on the finding of the 
tubercle bacillus m the tissues He reported 
2 new cases and desenbed two forms of the 
disease namely the isolated or disseminated 
nodular type and the confluent type He re 
garded the first form as more apt to be pn 
mary m the breast His report established the 
first definite criterion for the microscopic rec 
ognition of tuberculosis of the mammar) 
gland Following this dissertation many more 
authors published and described cases of 
breast tuberculosis among which were Duret 
m 1882 Crandall m 18S3 Pomer m 1883 
Ohnacker m 1883 Durante m 1884 Orth 
mann m 1885 Habermass m 1886 Souplet 
m 1886 and MoUier during the same 5 ear 
Piskacek published 8 cases m 1887 two of 
which were primary It now became teco 
mzed as a distinct clinical entity so that 
authors began to look for this condition among 
the diseases of the breast and numerous cases 
were reported as outlined in the tables to 
follow 

Roux m 1891 gave a complete review of 
the cases with 3 additional cases m of which 
he was successful in isolating the organism 
Furthermore he desenbed the third form of 
the disease which he called intraglandnlw 
cold abscess Robinson in 1892 considered 
the mode of ongin of this disease concluding 
that It was not pnmanly an infection of the 
glands proper but first of the coanecti% e tissue 
and later of the gland epithelium the evidence 
being in favor of a lymphatic or hamatOoenoas 
ongm rather than a duct infection In 1893 
Remy and Noel published the report of a use 
of this disease occumng m a woman 53 
years the most advanced age recorded to thiu 
time Powers m 1S94 reported 3s collected 
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cases and showed that the disease was evenly 
distnbuted in the third fourth and fifth 
decades of life He found that 21 of the 22 
married women had borne children and 9 had 
given a history of previous inflammatory 
changes in that breast He \olunteered the 
belief that the puerperal state and subsequent 
lactation were not without predisposing m 
fiuences upon the cause of the disease 
Sabrazes and Binaud in 1896 gave a most 
complete pathological and histological resume 
of tuberculosis of the breast together with a 
review of the literature Freiberg in 1898 
and Smith 101902 reported cases that seemed 
examples of secondary inxolvement of the 
breast by extension from the axillarj glands 
through the lymphatics to the breast tissue 
There is a good deal of controversy in re 
gard to the mode of infection in cases of mam 
mary tuberculosis The possible paths of in 
fection are (i) through the ducts (2) through 
a surface wound (3) through the blood stream 
(4) through the lymphatics and (5) through 
the contiguity of structures 
The possibility of the entrance of the spe 
cific orgamsm into the breast through the 
nipple and the ducts is rather a remote one 
The skin rarely harbors the Roch bacillus in 
a viable state for an> length of time A num 
ber of cases have been reported in which m 
fection took place in this manner Ingier 
cites a case in which the inflammation was 
confined to the walls of the excretory ducts 
and the periacmous tissue the interacinous 
tissue being only slightly involved Ely in 
1890 mentions a case in a woman who had 
covered her breast with a piece of linen that 
was contaminated wth tuberculous sputum 
and soon after developed tuberculosis of that 
breast He believed that the bacilli had been 
carried into the openings of the galactiferous 
ducts through the nipple Rodman believes 
that inasmuch as the lesions are more pro 
nounced in the al\ eoli than m the ducts and 
furthermore as the ducts are not more dis 
eased at their exit at the nipple than in the 
substance of the gland it is questionable 
whether infection through the ducts is com 
mon Gatewood however states that this 
does not necessarily follow as tuberculosis of 
the tongue is very rare, and the process when 


present begins in the muscular septa m spite 
of the fact that the glands and the mucosa of 
the tongue are areas which are most frequently 
exposed to the tubercular organism The case 
of the male which I am reporting m this paper 
IS no doubt a distmct example of this mode of 
infection His habit of pinching his nipples 
for the peculiar ‘ twang wluch it gave him 
was instrumental in the mfection The histo 
logical examination of the specimens showed 
distmct evidence of tuberculosis in the ex 
creto/y ducts 

It is quite plausible that accidental infec 
tion may take place through a surface wound 
of the breast This lesion might be tuberculous 
from the very beginning or become second 
anly infected with tuberculous sputum Fricke 
in 1907 reports a case m a woman 56 >ears 
of age who had no tuberculosis elsewhere in 
the body but complained of a small lump in 
her breast Her husband who had pulmonary 
tuberculosis massaged the growth with oint 
ments and when the breast was removed it 
showed carcinoma and tuberculosis Pncke 
believed that the tuberculosis was implanted 
by her husband and therefore must have 
been secondarj to the carcinoma The mfec 
tion might have taken place either through the 
ducts or through the skm Rav enel has shown 
that the tubercle bacillus is able to pass 
through the skin or mucosa without leaving 
any signs of its invasion 

The majority of investigators have con 
sidered that mammary tuberculosis is of hTm 
atogenous origin That of course would be 
the most simple explanation of a primary in 
fection m the breast It is rather difficult to 
underetand why the orgamsm after having 
gained its entrance in the blood stream should 
localize itself m the breast tissue an environ 
ment least conducive to its growth and multi 
plication Furthermore it would preclude 
that there must have been a primary focus 
elsewhere in the bod> from which source the 
organism had entered the circulation This m 
itself would make all breast tuberculosis sec 
ondaiy to other foci Nagaskima in 1925 
reixirted 34 cases of disseminated tuberculosis 
of the miliaiy tjyie which had come to autops> 
He made sections of all su«;picious breasts but 
did not find tuberculosis in anj of the cases 
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He concluded that a haJmatogenous infection 
of the breast with tuberculosis must be ex 
treniely rare m that the breast appeared to 
be the only organ that as spared in Jus senes 
of cases He further made a bactennlogical 
exaimnation of these breasts and faded to 
show the OTganism He also injected the 
mammary extracts into guinea pigs and could 
not induce tuberculosis m any of the animals 
Halstead and LeCount state that m about 
75 per cent of the cases reported there was a 
tuberculous adenopathy affecting the axillary 
glands on the same side as the breast lesion 
Many authors were of the opinion that the 
majority of cases of mammary tuberculosis 
were the result of a retrograde lymphatic m 
vol\ ement from the axilla or from some Ultra 
thoracic focus This belief was based upon the 
observation that m a number of instances the 
involvement of the axillary nodes seemed def 
imtely to precede the mammary involvement 
and this opinion is strengthened through the 
recognition of the intimate relationship of the 
mammary gland to the axillary and medias 
tinal lymph nodes Illustrative of this point 
IS the interesting case of Duvergey quoted by 
Deaver This patient while washing the Imens 
of tuberculous patients abraded a finger of 
her left hand The wound suppurated for 2 
weeks and then healed completely Eight 
months later she noticed a swelling m the left 
axilla which was incised and from which pus 
was evacuated The wound did not heal and 
5 months later a painful lump appeared m the 
left breast This was drained from time to 
time other sinuses developing in the breast 
during the treatment The lungs eventually 
became m\ olved and the tubercle bacillus was 
isolated m the discharge from the sinuses 
Here the evidence strongly pomts to a retro 
grade Ijinph vascular infection Scheidegger 
desenbes a case of carcinoma and tuberculosis 
m the breast of a woman 57 > ears of age The 
axillary glands were tuberculous hut not car 
cinomatous He believed that the carcinoma 
of the breast was primary but the tuberculosis 
was secondary the primary focus being in tSie 
axillary glands Fischer in a similar case m a 
woman aged 69 years reported the finding of 
tuberculosis in the axillary glands and a lump 
in the breast Amputation showed a car 


emoma of the breast with secondary tubercu 
losis ongmabng from the axillary glands In 
8 cases of the 37 reported by Berchtold the 
disease vi as primary m tie axi!{ar> glands and 
secondarily involved the mammary gland 
This was regarded by Vemeuil as toe usual 
mode of infection of the breast However it 
may be said that the primary focus m the 
breast m many cases escapes notice until after 
the axillary glands are considerably involved 
Again the disease m the axillary glands when 
secondary usually advances with greater ra 
pidity than that of the mammary gland so 
that while the axillary glands may be broken 
down and suppurating the nodule m the 
breast may remain stationary for a consider 
able length of time Fuller marntams that 
the demonstration of the origin in many casK 
of tuberculosis of the breast is therefore the 
purest guess work and will be an impossible 
task unless the disease is plainly a contiguous 
process from some nearby organ or tissue 
Reermk also believes that most cases of tu 
berculosis are secondary to axillary tubercu 
losis In johannet s case which came to au 
topsy there was a subplcural tuberculosis 
•whimhad extended to the axillary glands and 
then to the breast Duret in 1SS2 was the 
first to recognize this mode of infection and 
described a case in a woman 3 years of a e 
who since the age of 12 had enlarged glands 
of the axilla which after marriage gradually 
enlarged to the size of an apple and then ex 
tend^ via an indurated cord like infiltration 
involving the breast on the same side Raw 
cited the case of a girl aged 19 years who was 
admitted to the hospital with very ext«n 5 i\e 
tuberculosis of the right glands of the neck 
She had been brought up in Canada and had 
used very large quantities of unstenhzed infik 
in the previous 12 years The infection had 
spread by direct lymphatic extension to the 
axillary glands which had suppurated and 
thence to the breast which was in a condition 
of generalized tuberculous mastitis watfa S 
anuses discharging a large amount of pus 
daily He concluded that mammary tubercu 
Iwis IS never primary but is the result of a 
lymphatic extension from the glands of toe 
neck, or axilla excepting m rare cases of gen 
erabzed mihaty tuberculosis HeiurtherrooTe 
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believed that it was caused by the bovme 
bacillus Gatew ood stated that in the light of 
recent observation upon the occurrence of 
localized infections caused by blood borne 
organisms it would seem that almost all cases 
of tuberculosis of the breast are but secondary 
manifestations of a tuberculosis elsewhere In 
reviewing the cases of breast tuberculosis dis 
regarding whether they were considered pn 
mary or secondary by the authors I found 
that among the 439 cases reported including 
my own 6 236 showed distinct axillary in 
volvement These figures are not exact as 
some authors failed to mention whether the 
glands were involved or not therefore in view 
of the relative frequency of tuberculous aden 
itis when compared with tuberculosis of the 
breast it is most probable that the majonty 
of cases are due to a retrograde lymphatic 
involvement either from the axilla or from a 
pnmary focus in the thorax by the way of 
Grossmans path and Rotters !>mph nodes 
Furthermore I do not believe that it is pos 
sible to rule out completely a tuberculous 
focus in the lung e\ en if the patient has been 
subjected to a most thorough physical exam 
ination including roentgen examination of the 
chest It IS a well known fact that the ma 
jonty of people are infected with the Koch 
bacillus but not diseased These organisms no 
doubt may remain in the body for a long time 
in a latent state and suddenly become aroused 
into activity due to a diminished local resist 
ance m some particular portion of the body 
The lymphatic glandular system about the 
hilus of the lung is known to have harbored 
these organisms over a long period of tune 
causing little or no symptoms It is quite 
plausible then that the infecting agent may 
pass from this locality through a retrograde 
process via the l)nnphatic system and reach 
the breast The history and subsequent 
changes found m mammary tuberculosis cer 
tainly points toward this manner of infec 
tion 

Infection via the contiguitj of tissues is a 
mode of infection readily understandable and 
requires no further elucidation A number of 
cases in the literature have been reported m 
which the process spread from a diseased nb 
or a tuberculous canes of the sternum 


A number of authors among w horn are Raw 
and Barker have come to the conclusion that 
most cases of mammary tuberculosis are 
caused by the bovine tubercle bacillus Barker 
m 1926 stated, All cases in which the type of 
the bacillus has been determined w ere proved 
to be of the bovme type but the number of 
cases from which the bacilli have been cul 
tured IS much too small to warrant condu 
sions If we bear m mind that the bovine 
bacillus has a predilection for the lymphoid 
tissue of the human body it is not surpnsmg 
that tuberculous mastitis is caused by this 
particular type of organism especially if we 
consider that the path of infection is through 
the lymph channels from the glands of the 
axilla However the so called secondary cases 
in which the primary lesion is in the lung are 
more apt to be due to the human type of the 
tubercle bacillus 

Among the etiological factors in breast tu 
berculosis it appears that trauma plays a very 
minor part We must bear in mind that due to 
the anatomical position of the breasts they 
are naturallj exposed to injury at frequent 
intervals >et among the 439 cases reviewed 
only 32 gave a history of some form of injury 
This is only 7 per cent If injury is to be con 
sidered a factor in predisposing an area to 
tuberculosis by reducing the tissue vitalitj 
then the breast is just as liable to this infection 
as any other organ particularly when there 
exists a tuberculous focus elsew herein the body 

Heredit> also plays no great part as a pre 
disposing factor Only 13 per cent of the 
cases reported gave a history of tuberculosis 
in the family There is not a doubt that it 
plays a greater part m the so called secondary 
forms where the patient has or had pulmonary 
tuberculosis Here heredity plays the same 
part as it does in phthisis 

Breast tuberculosis is more frequent during 
the active sexual period of life It is there 
fore found in the second third, and fourth 
decades It is extremely rare before the tenth 
year and fairly uncommon after the age of 50 
years After making a thorough survey of 
this particular angle I was able to accumulate 
the following data 

Of the 439 cases reported in the literature 
the joungest patient was that of Demme who 
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reported finding mammary tubercuioas m a 
male infant aged 6 months This was proved 
Tilth microscopic etammation and the finding 
of Koch bacillus m the tissue and fnrtlier 
borne out by positive animal inooilation 
No cases « ere reported between the ages of 
r and lo One hundred twenty seven cases 
occurred between the ages of 20 and 30 An 
almost equal number le r^r occuiTed be 
tween the ages 30 and 40 From there on the 
frequency diminished Only 83 cases of mam 
mary tuberculosis were recorded between the 
ages of 40 and 50 33 were found between the 
ages of 50 and 60 9 between the ages of 60 
and 70 and 3 between the ages of 70 and 80 
The oldest was the case reported by Shield a 
woman 73 j’ears old In conclusion therefore 
It may be said that the greatest age incident 
of mammary tuberculosis is between 20 and 
40 years This is very important to bear m 
mind and should be an aid in differenbatmg 
mammary tuberculosis from mammary car 
cmoma 

There is a slight tendency for the right 
breast to be more frequently affected than, the 
left Two hundred and four cases showed right 
breast m\olvement whereas only 175 showed 
left breast invohemant Nineteen cases had 
bilateral involvement 

There is no doubt that the marriage state 
mth the consequent puerpenum and lacta 
tion plays more or less an important part as 
a predisposing factor m breast tuberculosis 
In this senes I noted that 2S5 had been mar 
tied of whom 180 had borne children Only 
8r cases of breast tuberculosis occurred in 
single women However we must consider 
that the greatest majonty of women between 
the ages of 20 and 40 are marned and that is 
just the age that mammary tuberculosis oc 
curs with greatest frequency 

There is no one single pathognomonic 
symptom or sign of mammary tuberculosis 
but taken all together they present a fairly 
distinct picture which in most cases should 
lead to a correct diagnosis I certainly dis 
agree with Fuller who m 1909 stated T^en 
as a whole nothing is so misleading about 
disease in general as symptoms and this ap 
plies abundantly to tuberculosis of the breast 
The symptoms in no two cases are the same 


No two patients desenbe symptoms alike and 
no two observers construe them alike One 
of the most important s>mptoms that the 
patient complains of and the very first he or 
she notices is a lump m the breast This wus 
the first thing that 290 patients noticed of the 
439 cases here review ed This sign had occur 
red long before they had observed any discom 
fort or pam The other si^s and symptoms 
usually vary with the type of the infection and 
the course whidi it takes Barker m 1926 
classified this disease clinically as follows (i) 
breast tuberculosis With rapid evolution (2) 
breast tuberdosis with slow evolution and 
(3) sclerosing type or pseudoneoplasm 
The lump usually occurs m the upper and 
outer quadrant of the breast It may be 
present for a long time before the patient con 
suits a physician As long as it is stationary it 
is usually neglected only when it begins to 
increase m size and begins to give some pam is 
it brought to the attention of the patient suffi 
ciently for them to consult their doctor In 
this senes 132 had noticed this lump for 6 
months or less Ninety seven had noticed the 
presence of a lump for more than 6 months It 
had been present m one case as long as 8 years 
and m another almost 14 years This mass m 
the breast is usually insidious m its onset and 
free from pam until it distends the surround 
mg tissues with its growth or the overlyin 
skin becomes involved A characteristic fea 
ture of the disseminated nodular type is the 
extreme chronvcity of its process and its pain 
less and insidious development The breast is 
usually not enlarged and on palpation masses 
are felt resembling small adenomata The con 
fluent type occurs as a further step m ihe 
pathological process and this \ anety shows a 
more acuteKourse This form is frequently 
seen m the lactating breast The skin over the 
involved area becomes tense and reddened 
and the patient begins to complain of severe 
pam due to the distention of the underlying 
tissues It usually breaks through and a fistula 
forms discharging a thick cheesy pus Tms 
may persist over a long period of time until the 
infection spreads and other fistula; form either 
connectmg wnth the first or originating from 
other broken down areas in the breast The 
sdetosmg type of tuberculous mastitis seen 
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most frequently in elderly vv omen is similar to 
the fibroid type of tuberculosis found else 
w here in the body Here the breast is apt to be 
distorted and the nipple retracted and the 
lesion if palpable is of firm consistency This 
form has been very aptly called the tubercu 
lous pseudoneoplasm of Chauvin and can very 
easily be mistaken for a scirrhous carcinoma 
The disease may take this form either because 
of Ion virulence of the infecting organism or 
because of the greater rcsistence of the host 
It spreads rather rapidly to the axillary glands 
and although the process in the breast appears 
to be more or less stationary the axillary 
glands rapidly go on to caseation The intra 
glandular cold abscess of Roux is usually a 
terminal product of the confluent form of 
tuberculosis nhich has not broken through be 
cause of its deep seated location In several 
cases the earlier symptoms and the course of 
the mammary involvement varied from the 
usual form In Orthmanns case it began 
apparently subcutaneously and resembled an 
orinary furuncle In Poiner s ca«e it began 
as a number of vesiculated punples wth mdu 
rated bases In Kramer s an ulcer first ap 
peared near the nipple later nodules formed 
within the breast and were connected to the 
ulcer by bands of indurated tissue 
Pain as an early sign in breast tuberculosis 
is fairly uncommon It occurred in only 6 per 
cent of the cases reviewed It is present m al 
most all the cases when the mass has grown 
sufficiently or has broken doivn Retraction of 
the nipple is fairly rare and is found onlj m 
those cases in which the tuberculous process 
occurs in or around the areola and also in the 
so called scirrhous form of breast tuberculosis 
in which the process is of long duration and 
of low virulence Here it depends upon the 
excessive formation of connective tissue and 
its retraction w ith resultant deformity of the 
nipple Thi«; symptom is the one that fre 
quently leads to the mistaken diagnosis of 
carcinoma of the breast A few patients com 
plain of a distinct tenderness in the nipple 
occurring when it comes in contact with their 
clothing and causes them extreme annoyance 
Sw eliing of the glands of the axilla mv olving 
the same side is one of the most frequent signs 
of mammary tuberculosis This is noticed in 


many cases ev en before the patient’s attention 
has been attracted to her breast It may pre 
cede the breast involv ement by many months 
but IS usually not sufficiently annoying to 
bnng the patient to her physician The 
axillary lymph nodes may or may not be the 
seat of tuberculosis A palpable gland does not 
necessanly mean tuberculosis nor does a non 
palpable node mean the absence of tubercu 
losis Of the 439 cases reviewed 236 showed 
glandular involvement many of which were 
positive for tuberculosis on histological exam 
mation This certainly points to the possibil 
ity that the infection arises there and involves 
the breast secondarilj The glands frequently 
go on to earlier suppuration while the mass in 
the breast remains more or less stationary 
Contrary to the statement of many authors 
that this disease affects only the spare w eaUy 
anaimic individuals of the so called scrofulous 
diathesis, I found that the greatest majorit> of 
cases occurred in women of robust character 
who had always maintained an excellent state 
of health However this holds good only for 
the so called primary type The secondary 
form of mammary tuberculosis does occur m 
those patients who have a predisposition to 
tuberculosis and m whose family there is a 
history of tuberculosis Two hundred and 
twenty eight were in good health 66 were in 
fair health and 69 were in poor health, the 
latter occurring only in those cases who had 
other activ e foci of tuberculosis 

The course of the disease is usually a pro 
gressive one and the rapidity of its progress is 
greatly dependent upon the type and patho 
logical form that the disease takes No case is 
known to have undergone spontaneous regres 
Sion after it once has started In this manner 
it differs from phthisis It is therefore purely 
a form of surgical tuberculosis and always re 
quir» intervention The nodular type may 
remain stationary for years but once it begins 
to advance there is a steady increase in the 
size of the tumor The confluent type shows a 
more acute course with early breaking down 
and abscess formation Here it may be a ques 
tion of weeks especially if it occurs dunng the 
lactation period In this form it frequently 
spreads toward the axilla with which it is 
joined by masses or bands of indurated tissue 
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This occurred in the cases of Afandr> Piska 
cek Hebb and others Without intervention 
the process continues by extension involvmjj 
new areas before the older ones have healed 
and death more or less slowly ad\ ances when 
the disease is left to itself particularly through 
the in\ ol\ ement of the thoracic viscera Van 
del in 1937 stated that the a\ enge duration 
of the disease \ aned from 10 t months m the 
primary cases to ii 2 to 12 months m the 
secondary cases On the whole mammary 
tuberculosis pursues a more rapid course than 
mammary carcinoma 

Therearefew oralraoiitno complications in 
tnammary tuberculosis except that the disease 
if left to Itself continually progresses invading 
the neighboring organs 

Tuberculosis of the breast is sometimes 
associated with other diseases of the breast 
^mon^ the cases review ed about 5 showed the 
presence of adenomata a number showed 
fibro adenomata and over 15 showed car 
emoma The latter is of great importance as 
tt may be ovetlookedand a conservativeopcra 
lion be performed with the belief that ue are 
dealing only with a Koch infection The 
interpretation of their reUUonship i of great 
interest as se\ctal possibilities exist 

1 The tuo conditions may occur mdepend 
enlly otom another either simultaneously or 
consccutiiel) 

2 Th tubert ulosis may be engrafted upon 
the malie,nint process as a result of the break 
mg down of the tissue with a resultant in 
creased su ceptibihty of the area to tubercu 
to is 

3 The caicmoma may be the result of the 
chronic irritation of the tuberculous inflam 
mator> process 

In the case of Smith and Ma'ion the car 
cinoma eemed to be the lesion of longer dura 
tion as it uas d typical scirrhous type for the 
most part and the tuberculous lesion showed 
no calcification It thus suggests the second 
possibility cited that of a tuberculous proce 
superimposed on a de^^enerated malignant 
disease Bundschuh m 1913 discussing the 
a ociapon of these 2 conditions is of similar 
opinion as Smith and Ma«on Other authors 
among whom ate Kiose Fricke Scheid^ger 
Kallenberger Moak Schifone etc reported 


similar findings The doctrine set forth by 
Rokitansky that carcinoma and tubtrculo is 
are never found in the •'ame patient dnd as 
later modiiicd by Dietrich and Martms that 
both of these processes ne\ er appeared in the 
same organ has long been exploded Fried 
lander Wolfe and Schwalbehave described the 
occurrence of caranoma m lung caverns in 
case of chronic pulmonary tuberculosis I u 
barsch found multiple carcinomata of the 
ileum shomng tuberculous infilttation and 
metastatic caranoma m areas of fresh tuber 
culoub infiltrations of the lung 
The correct diagno is of tuberculosis of the 
breast is of utmost importance and its earfy 
recognition may save the patient from a radi 
cal operation It cannot be stated in better 
words than those used by Manley To one 
advanced m \cars the pathetic deformity 
following the cleanngaway of an atrophic non 
functionating breast is a matter of little con 
sequence but to the young unmarried woman 
it IS on the contrary mo t serious for she is no 
longer a complete woman stripped of Cupida 
most inestimable adornments Furthermore 
Its accurate detection at once relieves the 
patient of the dreadful apprehension of cancer 
and leads to a safe and radical measure of 
treatment devoid of danger to life The dm 
leaf hndmgs are not alnays sufficient to aid the 
phvsician to make a correct diagnosis A lump 
in the breast of long duration not associated 
•with pain or retraction of the nipple but a^so 
aaled -with glandular enlargement is \ er> suf, 
ge<^tive If to this is added the presence of a 
fistula discharging a gritty casious matenaf 
one can fairlv safelv make the diagnosis 01 
breast tuberculosis Iistulc are present m 
about 50 per cent of the cases and are quite 
cbaractensUc of this condition The demon 
stration of the bacillus m the discharge or m 
the tissue is accomplished with great difficulty 
Mammary tuberculosis belongs to the group 
known as the bacillary poor processes I iska 
cek was able to find only a few bacilli tn 'tw 
preparations and of the 79 cases collected by 
Dcaver the bacilli were found in the staineo 
ections only 7 times and m the preparations 
of pus only 4 times In my review Ifound that 
the organism had been isolated m about ro® 

cases which is about 5 per cent of the cases 
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reported This is no doubt due to the better 
methods now emplojed and the more im 
proved staining procedures 

Breast tuberculosis must be differentiated 
from a number of other conditions that ma> 
give a similar picture Among these are 
chronic mastitis cystic mastitis the so called 
galactocele fibroma adenoma sarcoma and 
carcinoma The first five conditions mentioned 
usually show no glandular involvement Sar 
coma grow s w ith much greater rapidity and is 
extremely rare Pam is usually a v ery prom 
inent symptom and the cutaneous \ eins of the 
breast are usually greatly dilated and en 
gorged In adenofibroma the growth of the 
tumor IS very slow as in the nodular vanety of 
tuberculosis but differs from it m that the 
former is freely movable in the breast Car 
cinoma of course is rather difficult to differ 
entiate from breast tuberculosis Ev en m cases 
m which there is a distinct fluctuation one 
cannot rule out cancer as this tumor may 
undergo central softening However it 
usually occurs at a later age it frequently 
causes deformity of the nipple with some 
retraction and the patient complains of pain 
The safest procedure in the differential diagno 
SIS IS the removal of a small portion for 
histological examination 

The prognosis m mammary tuberculosis is 
excellent if the diseased area is completel> 
eradicated Braendle in 1906 reviewed a 
number of cases and showed that there were 
no recurrences except in a single case in which 
the operative intervention was much too 
conservative 

The following methods of treatment have 
been emplojed in the cases reviewed (i) 
curetting of the sinus (2) cauterization of the 
sinuses (j) injection of the sinuses and cavi 
ties (4) incision and aspiration of abscesses 
(5) removal of the tumor alone (6) removal of 
the axillar> glands alone (7) removal of the 
tumor and portion of the breast (8) removal 
of the breast completely (9) removal of the 
breast and axillary gland 

I personally believe that the treatment de 
pends upon the individual case With early 
involvement and early diagnosis the more 
conservative operation may be all that is 
necessary to save the patient 
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The pathology of breast tuberculosis is 
similar to the pathology of tuberculosis else 
where in the body except for some variations 
due to the histological structure of this organ 
The pathological changes may pursue certain 
forms and these are best classified as follows 
(i) acute miliary tuberculous mastitis (2) 
nodular tuberculous mastitis (3) disseminated 
nodular tuberculous mastitis (4) confluent 
tuberculous mastitis (5) mtraglandular cold 
abscess (6) sclerosing tuberculous mastitis 
(7) tuberculous mastitis obliterans 

In the acute miliary tuberculous mastitis 
the breast is affected in a similar manner to 
other organs of the body This form is com 
paratively rare as has been shown by Naga 
skima The breast appears to be the organ most 
frequently spared m miliary tuberculosis 

The nodular tuberculous mastitis is the 
most frequent form of breast tuberculosis The 
organism having gamed entrance into the 
breast excites a local reaction with the forma 
tion of a discreet tubercle This tubercle is 
usually situated in the connective tissue and 
rarely in the wall of the duct or periductal 
tissue The lymphocytic infiltration usually 
extends and involves the acim causing a de 
struction of the glandular elements It usually 
enlarges very gradually until it forms a mass 
the size of a hen s egg or even larger There 
IS still <ome controversy whether the initial 
lesion occurs in the stroma or m the acini On 
section of the individual nodule we find a 
bluish grey mass with a central wax colored 
caseous material which does not convey the 
gntty sensation as is commonly found m 
carcinoma On microscopic examination there 
IS revealed a mass of caseous substance sur 
rounded by lymphocytic infiltration epithe 
hold cells and a number of typical Langhans 
giant cells with peripherally located nuclei 
The caseated material may be either firm or 
have undergone liquefaction When this takes 
place It usually seeks an outlet with the form 
ation of a sinus As a rule this nodule remains 
unattached to the ^kin until the sinus tract 
forms If It happens to occur in the areola 
It may cause retraction of the mpple This 
lesion may remain dormant for a long time 
and then suddenly begin to grow and involve 
adjacent areas 
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The disseminated nodular tuberculous mas 
tills IS just a further step of the simple nodular 
t> pe ^ith the formation of daughter tubercles 
from the original mother tubercle After the> 
break down the> usuall> form multiple sinuses 
d raining individual abscess cav ities It is more 
a ute m its progress and frequently attacks 
lactatmg breasts There is a good deal of de 
struction of the breast tissue With coalescing 
of the individual tubercles we come to the 
fourth \ariet> of confluent tuberculous mas 

tlCib 

The breast in the confluent tj pe is usually 
enlarged On section one finds irregular cavi 
lies communicating with each other and filled 
with a grumous necrotic cellular debris In 
the walls of the cavities varying sizes of 
tubercles are seen also ansing from the walls 
are fringes and villosities of necrotic mafenal 
The membrane lining these cavities is greyish 
in color From lacUfttous ducts adjacent to 
these areas there ma> be expressed grumous 
material similar to that found m the cavities 
On microscopic examination of such areas one 
notes a center of amorphous h> alme mate 
rial surrounded b> a number of giant and 
epithelioid cells between which there is a pro 
Iteration of new connective tissue and thin 
w ailed blood v essels Fistula usually connect 
these cavities with the extenor 
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The mtraglandular cold abscess is nothing 
more than a deep seated confluent tuberculous 
mastitis well walled off from the exterior m a 
more or less quiescent stage The process is 
slower in its progress but graduallj works its 
way toward the surface to form a fistulous 
tract The necrotic material may undergo en 
capsulation and h>alinization 
The sclerosing l> pe of tuberculous mastitis 
IS a very slow progressive lesion and is easily 
mistaken for scirrhous carcinoma The breast 
IS usually not enlarged but there are a number 
of very hardened nodules which tend to be at 
tached to the underlying structures and even 
to the skin It usually causes retraction of the 
nipple because of the increased formation of 
connective tissue The acini are destroyed and 
replaced b> fibrous tissue There is usuallj a 
diffuse lymphocytic cellular infiltration ac 
companied by epithelioid and giant cells but 
very little caseation The individual tubercles 
tend to heal and undergo hyalinization but 
new daughter tubercles form The breast ma) 
shnnk to half of its normal size The a-xillarj 
glands become involved early and may un 
deigo caseation This tj pe is usually due to 
the low virulence of the organism and has been 
compared to fibroid phthisis because it is al o 
found most frequently in elderly people Si 
nuses are of rare occurrence and the differen 
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tiation between this fonn and carcinoma is 
extremely difficult 

The tuberculous mastitis obliterans is a \a 
nety of mammary tuberculosis m which the 
lesions seem chiefly to surround the milk, ducts 
destroying the epithelial linings filling the 
lumens with products of tuberculous trans 
formations and finally obliterating them One 
must be careful not to mistake certain forms 
of mastitis for tuberculosis In these cases due 
to the obliteration of the ducts material con 
taming hpoids become stagnated and excite 
the formation of foreign body giant cells or 
the so called pseudoxanthoma cells 

SUMM \RV 

In summarizing this subject certain out 
standing features must be kept m mind some 
of which are as follows 

1 The ranty of tuberculosis of the breast 
IS apparent rather than real and arises from 
the condition being overlooked 

2 The classification of mammarj tubercu 
losis into primary and secondarj forms is 
fundamentallj unscientific in that there is no 
absolute criterion and proof w hether a case is 
primarj or not even if there is no clinical 
ev idence of tuberculosis elsewhere m the bod> 

3 The most plausible mode of infection is 
V la the 1 j mphatics through a retrograde proc 
ess the original site being either m the glands 



of the neck or the glandular tissue about the 
hilus of the lung 

4 It occurs most frequently during the 
active sexual period of life 

5 Its s>mptoms are varied the most fre 
quent being a lump in the upper outer quad 
rant associated ivith axillary involvement but 
no pam until it enlarges sufficiently breaks 
down and forms a fistulous tract 

6 The prognosis is good with earlj recog 
mtion of the disease and its eradication b> 
surgical intervention 
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7 The patholog> is similar to pathology of 
tuberculosis elsewhere m the bod> except for 
some minute differences due to the histo 
logical structure of the breast 

The following cases of which there are 5 
female and i male were treated at the 
‘>\denham Hospital 

CVSE REPORTS 

Case Mrs A L \o 019} m r «d aged 4^ 
ea s a dmitted to the hosp t 1 June g 1929 
th a d g osis of care d ma of left breast She 
c mpl ned of a painful lump \ hich she first noticed 
s ecks ago associated th a marked sensittMt> of 
th left nipple to touch This lump h d progress! el> 
larged until her entrance to the hospital H 
p St per nal bistor) wa u mportant e cept fo a 
hvsterectom^ and appendectom^ 10 > ears previous 
Ihvscal examination showed a well developed fe 
male adult There as bsolutelv no e dence of any 
pathologv except in the nvolved b e st There was 
a mass the size of a small orange n the lower out t 
quad ant of the b east The skin over it v as e v 
thematous but not adherent It as quite tende to 
touch The glands of the left axilla were d si ctiv 
palpable A rad cal mastect mj wasperfo medwth 
divis on f the pectoralis major and m nor and w th 
dissect n of the xillatj glands The wound was 
dosed n the usual manne The ma of neoplas 
tic tiss e w s abo t 3 inches in d meter located 
external to the nipple It was firm n consistenc> 
but som a e s showed dence of b oken dovn 
necrot c m te lal Section made f m numerous 
blocks of the b east ho ed varied p tures Some 
areas showed e iden e of ch onic c> t c mastitis 
andothc eassho ed diffuse necrosis w thlvmpho 
cvtic 1 fill ton and stiff other sect ons showed a 


perfectly typical picture of tubercles with central 
areas of caseation surrounded by epithebo d and 
giant cells 

Case 2 Mrs H H No 801 married aged 33 
>ears was admitted to the hospital on Februarj 
20 1928 suffering from a small tender mass in the 
left breast hich had broken down and was dis 
charging She first noticed this njune 1927 when 
the mass was the size of a bean and was located n 
the upper outer quad ant of the left breast It was 
attached to the skin but caused little discomfort and 

as therefore igno ed A few months previous to 
her entrance to the hosp tal the mass appea ed 
larger and began to discharge The pat ent had re 
ccived \ ra> treatments and following the treat 
meats the mass broke down and another m ss ap 
peared which simultaneousI> broke down and d 
charged l\ct dress ngs were applied and final!) 
curettage was resorted to with no amelioraton of 
the S)niptoms An operation was performed and 
microscopic e amination revealed the foUowi g 
The breast tissue showed marked fibrotic changes 
V Uh the bands of connective tissue surround n the 
individual lobules and penetratmg the same This 
resulted in pressure alrophj of the mdi idual gland 
ular elements Other areas showed diffuse l>mpho' 
cj tic and small round cell infilt at on among which 
numerous plasma cell were to be found Other 
areas however showed distinct tubercle format ons 
vith central areas of necros $ su rounded b> small 
round cell epithel 0 d cells and on the outer b r 
dersb) thet)pical g ant cellsofLan bans tvpewith 
their nuclei arranged along the peripherj of the cell 
bod es 

Case 3 Mrs E S No 15031 married aged 50 
>ears v as admitted to the hospital on *!eptember 
10 1930 complaining of a lump in her left bre t 
Exam oat on revealed no evidence of an> patho 
log cal changes anvwhere else in the bodv Ope a 
t on wa performed a d a tumor was shelled out 
Thegr ssappearance was that of be gnevstema s 
Microscop c examination reveal d a t) p cal picture 
of tube culous mast t 

Case 4 Mrs R K No 93S4 a ed39)ears mar 
ned was admitted June 16 19 g with a dug os 
of tuber ulosi of the left breast P t ent compla ned 
ofpam tithe left breast for the last 3 eeks and also 
noticed that a hard lump had fo med Thi ^ J* 
graduallv d minished but the lump grew in size The 
patient had been v aning her bab> for the past 10 
months nd still had milk in both breasts This pa 
tient h d three child n Complete e am nation of 
the patent was negat e e cept fo the local c 
dition Th s showed a ha d lump ab ut the size of * 
walnut m the oute and upper quadrant of th le» 
breast There was me involv mentofthea lUari 
glands The patient was operated upon and e ci ion 
of the tumor was p rformed P thologic 1 
mat on revealed ver) little norm 1 breast t ssue leU 
The whole breast was composed of manv tubercles 
wnth nec oUc areas and a diffuse cellular infilt ation 
Timongwh chvvereepithelioid plasm andgiantcelis 
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Tig 7 Lowpowerof non tuberculous area with pseudo 
santhoma cells Case 6 Chart ISo 1968 


Case s Mrs C L No 4717 aged 51 >ears 
married was admitted to the hospital May 17 1928 
and discharged June 4 1928 She entered the hos 
pital with a diagnosis of tuberculosis of the right 
breast Her chief complaint consisted of pain in the 
left shoulder and a small hard nodular lump in the 
right breast The history dates back to 4 months 
ago when she suffered from a rather severe attack of 
the grippe following which she developed a rather 
severe pain poorl> localized in the left shoulder 
She had been treated bj diatherm> and local ap 
plications with no relief During an examination 7 
weeks ago a small painless mass was found m the 
upper outer quadrant of the right breast She has 
been suffering from a mild diabetes for a number of 
jears 

The phj sical examination including \ ra> of the 
chest was completely negative except for the local 
condition of the right breast The pain in the shoul 
der was attributed to a neuritis following an acute 
respirator> infection The mass in the breast was 
the size of a walnut not attached to the overlying 
skin and onh slightly sensitive The breast was in 
cised and the cvstic mass was enucleated Micro 
scopic examination showed nodular tubercidous 
mastitis 

Case 6 Mr E D E male No 1968 aged 30 
vears married was admitted to the hospital August 

3 19 7 and discharged August 25 1927 Admis 
Sion diagnosis was adenoma of the mammary gland 
His chief complaint was the presence of a tumor in 
the right breast for 2 months and a discharging nip 
pie for 2 vears Since the patient could remember 
he had been accustomed to pinch both his nipples 
for a peculiar twang which they gave him The 
nipple gradually enlarged and 2 vears ago began to 



Fig 8 Highpowerof non tuberculous area with pseudo 
xanthoma ceils often mistaken for tuberculos s Case 6 
Chart No 1968 

discharge a milkv white and sometimes bloody fluid 
on pressure of the breast Quite accidently he no 
ticed a small lump underneath this nipple 2 months 
ago It had gradually increased m size but there 
had been no redness or pain A thick whitish fluid 
could be expressed from the nipple There were no 
other svmptoms His general health was good 
Ihysical examination disclosed a well nourished 
young man not acutely ill Complete examination 
was entirely negative except for the local condition 
of the right breast and hypertrophy of the nipple of 
the left breast He also had a right inguinal hernia 
Both nipples were very much hypertrophied Under 
neath the right areola there was a hard non tender 
mass movable over the deeper structures and par 
tially attached to the overlying skin and areola It 
wai about 2 5 centimeters in diameter and on pres 
sure a small amount of thick whitish material could 
be expressed The tip of the nipple was eczematous 
The axillary glands were not palpable 

The pre operative diagnosis was chronic mastitis 

The operation consisted of a elliptical incision 
around the areola down to the muscle with excision 
of the tumor mass It was non adherent and was 
easily dissected away intact The skm was closed 
with interrupted silk 

The pathological report at that time was that of 
chronic mastitis with abscess formation On re 
viewing the slides on breast tumors I found that it 
was a typical case of tuberculosis of the nodular 
type and with distinct tubercle formations and cen 
tral caseation 

In conclusion I wish to thank Dr A Eisenberg direc 
tor whosoLindlyfurmshedmewith the available matena! 
8t the Sydenham Hospital 


Bibliography and table with eases from tlteltleraltire will be published mfuU in the reprint 
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C\STIC DEVELOPMENT IN THE SEMILUNAR CARTILAGES 

E S J KING MD MS FRCS Melbourne Austr^lu 
S iw Lfur PtblgrU tyfMlbofn 


T he development of cysts m the semi 
lunar cartilages of the knee joint was 
described m 1904 (4) hut only during 
the last decade has it been appreciated as a 
not very uncommon clinical condition A 
considerable number of cases have been re 
ported either singly or ingroups and now are 
within the experience of most surgeons 
The clinical characteristics are well defined 
but there has been no unanimit> of opinion 
concerning the nature or origin of the cysts 
Since some of the features of their develop 
ment appear to have been overlooked and be 
cause some of the observations have been too 
casual or have been misinterpreted this note 
is submitted 

Cysts of the semilunar cartilages occur 
much more commonly m males than in 
females are more commonly associated with 
the external than the internal meniscus and 
have been found slightly more frequently m 
the left than in the right knee The condition 
mav be bilateral (personal observation) 

The age of the patient is not related to the 
onset of the condition since it may be found 


in young children or old men Trauma of a 
more or less definite character is found m the 
history of the majority of the cases After the 
onset of the condition the cysts rapidly 
progress until they reach a certain size when 
they become stationary Osteo arthritis m 
the same joint may be an associated lesion 
but apparently is independent 

Surgical treatment consisting of removal 
of the cysts and the cartilage results in 
cure 

After removal the cysts are found m the 
tissue on the outer aspect of the cartilages 
Of course on account of their position actual 
cysts cannot be found clmically m the 
cartilages but sometimes spaces may be 
found in them which communicate with the 
cysts proper The cysts which are multiple 
vary from minute spaces just visible to the 
naked eye to those measuring half an inch 
or more m diameter 

Microscopically the cyst walls are com 
posed of fibrous connective tissue or fibre 
cartilage and are lined with a tissue contain 
mg elongate cells which have been desenbed 
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Fig 4 tig S F>g 6 


Fi 4 High r power view of the tissue shown m Figure o( degeneration The cell outline is well marked and the 
3 Ihe tissue IS of the mucoid type and contains large nucleus is well formed TI ere are droplets of flu d materia! 
cells Xiss m the protoj lasm Xs25 

Fig s Hii,h pouet photomicrograph of the tissue and Fig 6 Photomicrograph of another portion showing a 
one of tt e cells shown in Figure 4 The cell shows no sign mucoid area and commencing cyst formation Xj 5S 

vanousl} as connecti\e tissue and as endo 4 C>sts are analogous wth ganglia (Ebner 
thelium Schmidt) 

mpOTHFSES OF oriGts These hypotheses fallnaturallv mtoagroups 

The pnnciple hypotheses put fonvard are Hypotheses i and rest on the assumption 

1 Congenital origin (OUerenshau) that the cells lining the osts are endothelial 

2 Lymphatic origin (Kleinberg) in nature 3 and 4 depend upon the con 

3 Degeneration of cartilage (AlUson and neclive tissue nature of the lining of the 

0 Connor) cysts 



Fig 7 F g a Fig 9 


Fig 7 A mucoid area n the fibrocart Uginous tissue 
sho early c) St f mation Thecyst isUn^ with tts^« 
vvh ch contains pindl cells most of which lie in the Ussue 
luiaf \ of \hicl aeotilh surfice Xo 
Fg S I hotomicrographof a section whichind cdtesone 
method of eniargement of the cysts by coalescence of 


^o^djacent spaces The broken septum is quite apparent 

Frg 9 I ortion of a loculated cyst shewing the typical 
apprarance of the wall In a few f laces the cells line the 
surface but in most places they occur on!v in the deeper 
laytas X70 
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logical appearances it is apparent that the 
lining IS not endothelium This will be dis 
cussed further 

NATURE OF JOINT TISSUES 

Since pathology is abnormal anatomy and 
physiology it is axiomatic that disease of any 
portion of the body can be understood only 
^\hen the normal development structure and 
function are eluadated 
The cells of the synovial membrane are 
modified connective tissue cells which on 
account of their position have become altered 
structurally and physiologically 

Synovial membrane is different embryo 
logicall> from either the endothelium of the 
ccelom or from the endothelium of the 
Ijmphatics Joints arise as a split in an area 
of condensation ’ of the mesenchyme be 
tw een developing bones 
Structurally synovial membrane is cbarac 
tenstic The cells unlike those of endothe 
hum do not usually he on the surface but are 
embedded m collagenous tissue and though 
some may he close to the surface the ma|onty 
are situated deeply In some parts cells lie 
on the surface m part or a cell process may 
reach the surface In other parts some of the 
cells may he on the surface completelj and 
resemble endothelium but careful examina 
tion will distinguish these since the cells are 
not m apposition but show fibrous tissue be 
tween the cell bodies on the exposed surface 
The cells are spindle long or short or 
spheroidal in shape They have deeply stain 
ing nuclei and the cells possess large well 
defined protoplasmic processes Other fea 
tures have been discussed in other papers 
Physiologically the synovial surface differs 
from endothelium A mucoid matenal (syno 
vial fluid) 15 secreted which differs from any 
matenal denved from endothelium The 
mode of secretion is still undetermined, but 
droplets ma> be found in the protoplasm of 
the synovial membrane cells 
Another though much less significant point 
IS that complete removal of the synov lal mem 
brane of a joint is folloived by complete 
restoration of the synovial membrane after a 
few weeks This suggests that the membrane 
is merely modified connective tissue 
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Since the tissue lining joint cavities is a 
specialized connective tissue and not endothe 
hum it might be expected that lesions 
occurnng in synovial membrane would show 
speaal modifications of this connective tissue 
rather than the dev elopment of cells occurnng, 
as far as this region is concerned onlj m 
lymphatic and blood vessels 

MICROSCOPIC APPEARANCES OF THE C^STS 
The sections of the specimens were ex 
amined following staining by hxmatoxylm 
and eosm hsmatoxylm and Van Gieson and 
several modifications of the silver impreg 
nation methods Various appearances were 
encountered which w ere interpreted as being 
different stages m the same process These 
wnl! be desenbed in order of development 
Areas of varying though usuallj small size 
m which the tissue was homogeneous with 
but few fibrous strands were found through 
out the sections (Fig 3) Very few cells were 
present m this material (Fig 4) These were 
large spheroidal with well formed nuclei and 
contained fluid droplets (Fig 5) The material 
stained like mucoid tissue the surrounding tis 
sue graduallj merged into the mucoid areas 
Cystic spaces were present m some portions 
of the tissue desenbed (Figs 6 and 7) These 

spaces are lined m part by endothelium like 
cells and in other parts by connective tissue 
only (Fi^ 9 10 and ii) 

All gradations could be observed between 
these small cysts and the larger cjsts which 
have only connective tissue in the wall 
The larger cysts are lined by connective 
tissue and not by endothelium This is ap 
parent not only from the morphologj in 
haeinatoxylin and eosm sections but also from 
the sections impregnated by silver (Figs 12 
and 13) In these the surface matenal is seen 
in most cases to be the actual fibrous tissue 
and the cells are embedded m the fibrous 
tissue stroma (Fig 15) A few he on the sur 
face but these do not constitute an endothe 
hum (Fig 14) 

Cysts of varjing size were found m close 
connection with each other and in manj cases 
adjacent c>sts had become continuous with 
each other as shown by the presence of septa 
(F*g 8) 
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In the ■walls of some of the cysts fibro 
cartilage was present but the majonty showed 
only fibrous tissue 

DISCUSSIOS 

In the original description and discussion of 
the condition of cystic development m the 
semilunar cartilages Ebner and Sclunidl both 
considered that this was comparable with the 
ganglia The evidence is all m support of this 
opinion but since other hypotheses have been 
ad\ anced emphasis of some of the features of 
these cysts is necessary 
The first problem is the nature of the lining 
of the cysts The opinion that the cells are 
endothelial m character is due to a lack of 
understanding of the morphology of synovial 
membrane inadequate examinations and the 
omission, of the use of special stammg methods 
It IS a relic of the older views coticenung the 
nature of synovial linings This is shown by a 
reference to the current expressions of opinion 
Zadek and Jaffe refer to the synovial 
nature of the lining endothelium — a mam 
fest contradiction m terms Though some 
portions of the cj sis shou ceils on the surface 
many show cells only embedded m the deeper 
layers and these have not been mentioned or 
explained by some waters Those who sup 
port the hypothesis of the endothelial nature 
of the lining have not brought forward the 
necessary evidence b>' use of special methods 
An examination of the photomicrographs of 
the sections o! these authors indicates that the 
lining IS connective tissue not endothleium 
(Olletenshaw 6) Since the Urung vs connective 
tissue w e may discard the hypothesis that the 
cysts are of lymphatic nature or origin 
Ollerenshavv has put forward certain state 
meats in support of the view that the cysts 
are of congenital nature None of these is 
proof against cntical examination and «i 
fact the multiphcily of the c>sts suggwts an 
acquired rather than a congenital ongin 
particularly since all gradations may be found 
between mucoid tissue without cyst formation 
and well defined cysts 
The history of trauma in so many cases also 
supports the view that the cysts are an 
acquired condition 

The remaining hypotheses (i) that of 


degeneration m cartilage and (2) that the 
c^ts are comparable with ganglia are similar 
In the first place synovial membrane and the 
cartilage of joints are similar and closely re 
lated tissues They merge into each other and 
anse from the same original tissue in the 
embryo — their morphology' being governed by 
the particular part they play m the jouit 
economy It is to be expected thus that sum 
lar changes would occur in both synowal 
membrane and fibrocartilage 

The reasons for concluding that the changes 
are degenerate e m nature are (a) that thick 
ened blood vessels are found in the cystic area 
and (b) that the earlier changes found are 
inuc»jd degeneration m the connective 
tissue On the other hand vessels of the 
thickness of those seen in sections of these 
cysts are found usually in the majonty of the 
affections of synovial membrane so that they 
are probably not primary The areas of 
mucoid degeneration are probably not 
degenerative since the cells present in these 
areas are well formed m fact larger than the 
other cells of the part and have a well formed 
nucleus The protoplasm contains many well 
marked droplets 

Since similar droplets are present in the 
cells of synovial membrane and are probably 
secretory in nature it is probable that the 
mucoid areas are the result of secretion of 
certain of the cells Examination of examples 
of ganglion have led me to the conclusion that 
the process here is also a secretion of the cells 
rather than degenerative In this way the 
<ysUc change in the semilunar catUkges vs 
strictly comparable with the change asso 
aated with the formation of ganglia It 
should be stated here that a differentiation is 
made between degeneration and an exag era 
tion of normal secretion since both the 
morphological characteristics of the cells and 
the restoration to their ongmal state indicate 
that the condition conforms rather to the con 
cept of an exaggeration of a normal process 
than to a true degeneration 

In resume the changes present are as fol 
lows (i) certain cells enlarge and secicte 
mUTOid matenal into the connective tissue be 

tn'centheni (2) some of this matenal becomes 

mote fluid and cysts form (3) these gradually 
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enlarge and the cells in the neighborhood 
re\ert to their original spindle form some 
lying on the surface but the majority being 
embedded in the tissue Briefl> the tissue 
under some stimulus forms a ‘ joint cavity 
which IS comparable with a bursa or ganglion 

sumLVR\ 

1 The development of cj sts m semilunar 
cartilages is described 

2 The lining of the walls is the same as the 
lining of the synovial membrane a modified 
connective tissue and not endothelium 

3 The cysts are comparable with ganglia 

4 The various hypotheses of their origin 
are discussed 
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I N this paper we desire to report our obser 
vations extending over a period of 7 years 
on the eflfects of total gastrectomy in the 

dog 

We have made observations on 14 gastrec 
tomized dogs w hich have survived 6 months or 
longer and on the same number that have 
succumbed to distemper ententis etc within 
I to 6 months following the operation Of the 
14 dogs surviving longer than 6 months we 
have 7 in the laboratory now w ith the follow 
mg postoperative survival periods Dog 3 
(Ajax) 6 years 2 months Dog 10 5 years 3 
months Dog ii 2 years Dog 13 i year 9 
months Dog 16 i year ii monUis Dog 26 
6 months Dog 27 6 months Another dog is 
on hand which has survived 3 months 

This work was started by one of us (Ivy) in 
collaboration with Drs Lim and McCarthy 
(37 38) primarily for the purpose of studymg 
gastric secretion For this work dogs with a 


* pouch of the entire stomach and a duodeno 
ccsophageal end to end anastomosis were de 
sired and since we have been primanly in 
terested in the question of the mechanism of 
gastnc secretion most of our dogs have had 
pouches of the entire stomach (37 38) How 
ever m 3 of our animals now living (Dogs 10 
II 13) the stomach was entirely removed 
from the body which is an easier operation 
than to make a pouch of the entire stomach 
Either procedure obviously depnves the am 
mal of the digestiv e functions of the stomach 
and produces a sudden absolute achylia gas 
tnca since m either case the food sw allow ed 
passes directly from the cesophagus into the 
duodenum 

The technique of the operation will be de 
scribed only briefly The operation is per 
formed m one stage We have tried a two 
stage operation but adhesions caused too 
much trouble The pylorus is separated from 
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In the walls of some of the cysts fibre 
cartilage was present but the ma3ontv showed 
onij fibrous tissue 

DISCUSSIOV 

In the original description and discussion of 
the condition of cystic development in the 
semilunar cartilages Fbner and Schmidt both 
considered that this nas comparable with the 
ganglia The evidence is all in support of this 
opinion but since other hypotheses have been 
advanced emphasis of some of the features of 
these c> sts is necessary 
The first problem is the nature of the lining 
of the cysts The opinion that the cells are 
endothelial m character is due to a lack of 
understanding of the morphology of synovial 
membrane inadequate etaminations and the 
onussion of the use of special staining methods 
It IS a relic of the older views concermng the 
nature of synovial hnmgs This is shown by a 
reference to the current expressions of opinion 
Zadek and Jaffe refer to the synovial 
nature of the lining endothelium — mam 
fest contradiction m terms Though some 
portions of the c> sts show cells on the surface 
many show cells only embedded in the deeper 
layers and these have not been mentioned or 
etplamed by some wnters Those who sup 
port the hypothesis of the endothelial nature 
of the lining have not brought forward the 
necessary evidence by u'^e of special methods 
An examination of the photomicrographs of 
the sectionsof these authors indicates that the 
lining IS conne tive tissue not endothleium 
(OUetenshaw 6) Since the lining is connective 
tissue nemaydi card the hypothesis that the 
cysts are of Ivmphatic nature or origin 
Ollerenshau has put forward certain state 
raents m support of the view that the cysts 
are of congenital nature None of these is 
proof against critical examination and m 
fact the multiphaty of the cysts su^ests an 
acquired rather than a congenital ongm 
particularly since all gradations may be found 
between mucoid tissue w ithout cy<«t formation 
and well dehned cj sts 
The history of trauma m so many cases also 
supports the view that the cysts are an 
acquired condition 

The remaining hypotheses (r) that of 


degeneration m cartilage and (2) that the 
qrsts are comparable with ganglia are similar 
In the first place synovial membrane and the 
cartilage of joints are similar and closely re 
lated tissues They merge into each other and 
arise from the same ongmal tissue in the 
embryo — their morphology being governed by 
the particular part they play m the joint 
economy It is to be expected thus that sum 
lar changes would occur m both synovial 
membrane and fibrocartilagt 

The reasons for concluding that the changes 
are degenerative m nature are (a) that thick 
ened blood vessels are found m the cv stic area 
and (b) that the earlier changes found are 
mucoid degeneration m the connective 

tissue On the other hand vessels of the 
thickness of those seen m sections of th^e 
evsts are found usually in the majority of the 
affections of synovial membrane so that thev 
are probably not primary The areas of 
mucoid degeneration are probably not 

degenerative since the cells present in these 
areas are w ell formed m fact larger than the 
other cells of the part and hav e a well formed 
nucleus The protoplasm contains many well 
marked droplets 

Since similar droplets are present m the 
cells of synovial membrane and are probablv 
secretory m nature it is probable that tht 
mucoid areas are the result of secretion of 
certain of the cells Examination of examples 
of ganglion have led me to the conclusion that 
the process here is also a secretion of the cell 
rather than degenerative In this wav the 
cystic change in the semilunar cartilages is 
stneUy comparable with the change asso 
aated with the formation of ganglia It 
should be stated here that a differentiation is 

made between degeneration and an era era 

tion of normal secrebon since both the 
morphological characteristics of the cells and 
the restoration to their ongmal state indicate 
that the condition conforms rather to the con 
cept of an exaggeration of a normal process 
than to a true degeneration 

In resume the changes present are as loi 
lows (i) certain cells enlarge and 
mucoid material into the connectiv e tis ue be 

tween them () some of this matenalbewni^ 

more fluid and cysts form (3) these gradual y 
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enlarge and the cells m the neighborhood 
revert to their onginal spindle form some 
lying on the surface but the majority being 
embedded m the tissue Briefly, the tissue 
under some stimulus forms a ‘ joint cavity 
^vhlch IS comparable with a bursa or ganglion 

SUMMARY 

1 The development of cysts in semilunar 
cartilages is descnbed 

2 The lining of the v\ alls is the same as the 
lining of the synovial membrane a modified 
connective tissue and not endothelium 

3 The cysts are comparable with ganglia 

4 The various h>potheses of their origin 
are discussed 

BIBLIOGRAPH\ 

I Allisov and 0 Connor Cysts of the sem lunar car 
tiiages Surg Gynec & Obst igid ^hi J59 


2 Ebner a Em Fall von Gangbon am Kniegelenks 

memsLus Muenchen med \\ chnschr 1904 h 

1737 

3 Jean G Kystes du cartilage senu lunaire externe de 

genou (memscite chronique pseudo kystique) 
Bull et m6m Soc nat de chir 1924 1 77s 

4 Kleinberc S Cyst of external semilunar cartilage 

with report of case J Bone &. Joint Surg 1927 

K 323 

5 Ollerenshaw R The development of c> Sts in con 

nection with the external semilunar cartilage of the 
knee joint Bnt J Surg 1921 \iii 409 

6 Idem The development of c>sts m connection mth 

the semilunar cartila e Bnt J Sui^ 1929 x\i 

7 PriEinSTER D B Cysts of the external semilunar 

cartilage of the knee Am M Ass 1923 Ixxx 
593 

8 Riedel Seltenere Ganglien (Sehne und sehnenscheide 

Meniscus lat genu Schmerzhafte) Deutsche 
Ztschr f Chir 1914 cxxxii 167 

9 Scnsnnr E Em Fall von Ganglion am Kniegelenks 

meniskus Muenchen med \\ chnschr 1906 
XX1.X 1415 

10 Zax>ee I and Jattc H L Cysts of the semilunar 

cartilage of the knee Arch Surg 1927 xv 675 


THE EFFECTS OF TOTAL GASTRECTOMY 

Eyperimentai;, Achyua Gastrica in Dogs with the Occurrence of a Spontaneous Anemia 

AND ANiEUIA OF PREGNANCY 

A C IVY PhD MD J E MORGAN MS and J I FARRELL PhD MD Chicago 
F mthDp tni tf Phy J gy d Pb macol gy N ihw t U ty M di I S bool 


I N this paper we desire to report our obser 
vations e'^tending over a period of 7 years 
on the effects of total gastrectomy m the 
dog 

We have made observations on 14 gastrec 
tomized dogs tv hich have survived 6 months or 
longer and on the same number that have 
succumbed to distemper enteritis etc within 
I to 6 months following the operation Of the 
14 dogs surviving longer than 6 months we 
ha\ e 7 in the laboratory now with the follow 
mg postoperative survival penods Dog 3 
(Ajax) 6 years 2 months Dog 10 5 years 3 
months Dog ii 2 years Dog 13 i >ear 9 
months Dog 16 1 year ii months Dog '’6 
6 months Dog 27 6 months Another dog is 
on hand which has survived 3 months 

This work was started by one of us (Iv>) in 
collaboration with Drs Lim and McCarthy 
(37> 38) primarily for the purpose of studjing 
gastric secretion For this work dogs with a 


pouch of the entire stomach and a duodeno 
oesophageal end to end anastomosis were de 
sired and since we have been primarily m 
terested in the question of the mechanism of 
gastnc secretion most of our dogs have had 
pouches of the entire stomach (37 38) How 
ever m 3 of our animals now living (Dogs 10 
II 13) the stomach was entirely removed 
from the body which is an easier operation 
than to make a pouch of the entire stomach 
Either procedure obviouslj depnves the am 
mal of the digestive functions of the stomach 
and produces a sudden absolute achylia gas 
tnca since in either case the food swallowed 
passes directly from the oesophagus into the 
duodenum 

The technique of the operation uill be de 
scnbed only briefly The operation is per 
formed in one stage We have tned a two 
stage operation but adhesions caused too 
much trouble The pjlorus is separated from 



6x2 


SURGER\ GYNECOLOGY AND OBSTETPICS 


the duodenum the duodenum xs dosed the 
damp remaining in place on the pylorus The 
duodenum is closed because experience has 
taught us that it is bitter to suture the end of 
the oesophagus to the side of the duodenum 
than to fieifoTm an end to end anastomosis 
fhe (Esophagus is pulled down by traction on 
the stomach and a tunnel is prepared with 
the mde'c fingers posterior to the cardiac 
orifice to receive one blade of the clamp The 
diaphragm is pushed upward (sometimes it is 
necessan, to cut the reflected diaphragmatic 
peritoneum at this point) and a speaal damp 
sernng to dose the oesophagus and to elevate 
It forward is placed on the ce ophagus about K 
to ^ inch above the gastro cesopbageal \e 
nous ring A second clamp is placed on the 
stomach just below the venous nnp The 
(Esophagus IS sectioned about >4 to mch 
above the venous ring It is not difficult at 
this point to obsen e if the section has been 
made through the oisophagus or the stomach 
At this time the cardia of the stomach is dosed 
if a pouch of the entire stomach is to be made 
This IS not done it the stomach is to be re 
moved The duodenum is then brought up 
to the end of the oesophagus and the ccsopha 
gus IS anastomosed end to side to the duo 
(ienum about i or 2 inches below the opening 
of the common bile duct 
Care must be exercised in making the 
anastomosis so that the duodenum is not 
kinked so that it is free and mo\ able and is 
not pressed on bv the lesser omentum If the 
nbrous portion ot the diaphragm is injured too 
much or if stitches must bt taken to prevent 
pneumothorax the animal is hkel> to die of 
pleurisy or mediastinitis the stitches generahv 
pulling out Postoperative pneumonia fte 
quently occurs Peritonitis occurs jnfre 
quentlv if the oesophagus can be exposed 
sufficiently to get a clamp on it which cannot 
alvvav s be done in the dog and if the dogs 
have been fed meat and milk for several days 
and then fasted 24 hours to insure a clean 
stomach This is done on the hypothecs 
which has been borne out by our expenence 
with other operative procedures on the stem 
ach that hi^^h gastric aadity attenuate 
virulent organisms (i 2) This uggetsthat 
achylic patients should have their stomachs 


lavaged with o 3 per cent hj drochloric acid 
prior to operation unless gastric hxmorthage 
lb known to be present The dav after the 
operation 400 or cubic centimeters of 
^ngcr s solution are given subcutaneously on 
the second day small quantities (10 to 25 
cubic centimeters) of warm water b> mouth 
atmtervals and on the third da> small quanti 
ties of milk at interv als After this preliminary 
period cooked ground meat and bread ate 
gradually added Our mortality has vaned 
from one period to another In the first 
period in which an end to end anastomosis 
was done 30 dogs were operated upon the 
mortality was 40 per cent from all causes 
taking one month as the survival time Mhen 
we changed to the end to side anastomo is 
(Morgan and Ivy) v\ e operated upon 7 dogs 
with 2 deaths 1 death from peritonitis the 
other from cachexia Of these 5 dOo,s ur 
viving the immediate effects of the operation 
only I is now alive at 2 years the others dying 
of the following causes 2 of intestinal oh 
stmction due to adhesions i of enteritis and 
the other was accidentally killed with tetra 
lodophenolphthalon Mr Morgan then opet 
ated upon 5 dogs and 2 we now alive longer 
than 2 months Of all dogs operated by our 
group 46 per cent has e surv iv ed i month and 
23 per cent 6 months 
Diet The dogs are fed daily a mixture 01 
ground meat (1 pound) which has been 
brought to the boiling point whole milk (3C0 
to 400 cubic centimeters) and baker s bread 
{i/2 pound) a diet which w e know maintains 
normal dogs in cages for a period of as Ion'' as 
6 veats in a good state of health The gas 
trectomized dogs must be fed about twice the 
maintenance diet required by a normal do 
because of the considerable amount of undi 
gested residue passed m the faxies In 3 dOoS 
which w e have observ ed raw ground meat (/ 2 
pound forced fed) passed throu^jh the mte 
tjnal tract m from 2 to 4 hours practically 
without being changed in color llTieti tne 
meat is brought to a boil these irntatm 
properties are lost for the most part 

rating habits After gastrectomj the eating 
habits of the dog are immediately changw 
Instead of bolting the food it is eaten slowlv 
and the daily ration isconsumed in from 4 to 12 
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hours Even milk is ingested slowly This 
change has occurred in every dog in our senes 
As time passes however they eat somewhat 
more quickly but our 6 year dog still takes 10 
or 12 hours and our 5 year dog 4 to 6 hours to 
ingest the daily ration We believ e that the 
slow^ eating is due to uncomfortable sensations 
coming from the duodenum produced by over 
distention 

Compensatory dilation of tlie duodenum and 
(Esophagus Obviously one might expect some 
compensatory dilatation of the oesophagus 
and duodenum especially since Fauley 
Strauss, and Ivy hav e found recently m dogs 
that if one half to three quarters of the stem 
ach is removed compensatory hypertrophy 
results in about 6 months in most dogs to the 
extent that the stomach returns to normal or 
greater than normal capacity \ ray evidence 
m our gastrectomized dogs shows that onl> a 
slight dilatation of both duodenum and oesoph 
agus results 

Ulcers Ulcers of the duodenum have not 
occurred m any of our dogs which shows that 
the undigested food we feed and as ingested 
does not cause ulcers and that food of the type 
and consistency ingested in our dogs per se is 
not a likely cause of postoperative jejunal 
ulcers in man Recent work on dogs b> 
Fauley Strauss and Ivy shows that post 
operative jejunal ulcers following subtotal 
gastrectomy do not occur until the stomach 
has undergone hypertrophy and free acidity 
has returned Neither have ulcers occurred 
in the pouch of the entire stomach as has been 
reported by Moutier 

Vomiting Gastrectomized animals with 
both gastric vagi cut but with the thoraco 
coeliac branch of the vagus intact vomit when 
the duodenum is irritated However vomit 
mg is very difficult and prolonged m these 
ammals Food particles from the intestine 
rarely appear m the vomitus Much bile is 
present and much air is swallowed and the 
vomiting and swallowing movements churn 
the duodenal secretions and saliva into a 
heavy dense froth On one occasion during an 
attack of vomiting the intestine was markedly 
distended with swallowed air so that the abdo 
men presented the appearance of paralytic 
ileus It was possible by exerting pressure on 


the abdominal wall to expel large quantities 
of air by mouth An abdominal binder was 
applied and gaseous distention was prevented 
Enteritis Ententis has been a frequent 
cause of death in our dogs even among those 
that survived a penod of 6 months It occurs 
duefly during the warm months For ex 
ample 4 dogs w ere operated upon in Novem 
ber and December Normal w eight and health 
were maintained until the latter part of June 
when a penod of hot weather occurred Then 
diarrhcea developed and all 4 died within 2 
weeks of enteritis Two other gastrectomized 
dogs that had been operated upon several 
years before and other dogs in the kennel w ere 
unaffected Our explanation of the occurrence 
of enteritis in these animals is that the attenu 
ating and bactericidal action of gastric juice 
on ingested organisms was absent and that 
the hot weather permitted the food in the 
pans to become heavily infected This expla 
nation is supported by the w ork of Arnold and 
Brody on the effect of gastric secretion on the 
flora of the intestine in that they showed that 
a preponderance of acid or acidbuffered sub 
stances in the upper gastro intestinal tract 
caused an auto disinfection of the exogenous 
flora and that hot weather which decreases 
gastric secretion caused a decrease m this 
auto disinfecting phenomenon Bartle and 
Harkins have demonstrated that gastric juice 
has a germicidal value in in utro studies 
Teeth All our dogs have manifested a 
marked tendency toward tartar formation 
and 4 of the 7 dogs on hand now show early 
evidences of pyorrhoea m spite of cod liver oil 
administration The 6 year old gastrectomized 
dog whose actual age is approximately 
years about 4 years after the operation began 
losing his teeth only his molars and one 
canine being intact at the present time On 
removal of the tartar deposition reappears 
within 2 weeks The cause and prevention of 
the tartar deposition is being investigated in 
collaboration with Dr Skillen of the Dental 
School the only warranted preliminary state 
ment being that brushing the teeth daily with 
a frmt containing citric acid prevents deposi 
tion of the tartar It is interesting m this con 
nection that Hobday states that pyorrhoea is 
very common in house fed dogs whose diet is 
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free of bones No other disturbances of bony 
structure ha\e been observed Hurst (32) 
and other (30 54) report that pjorrhcea and 
dental canes are verv frequently assoaated 
\\ith pernicious anemia, and achylia 

Slomatths glosstlis at d neroiisdist trbances 
We has e examined our dogs for the occurrence 
of stomatitis glossitis and nersous changes 
since these conditions are clinically assoaated 
ssith achvlia -without hnding evidence of such 
disturbances 

Blood cMortdes In the dogs in which the 
stomach is retained as a pouch of the entire 
stomach from 200 to 400 cubic centimeters of 
gd trie jui e IS lost dailj This loss of gastnc 
)uice obMOUsly might decrease the blood 
chlorides An examination of the blood chio 
rides in these dogs reveals that there occurs a 
preliminary drop after the operation which 
returns to normal in about 2 weeks The pte 
hmmarj drop is due to the postoperative 
hyper ecretion that occurs in these animals 
which is also Vnown to occur followng the 
production of a Heidenhain and Pa\ lo\ pouch 
and to the reduced postoperatu e intake of 
chlorides m the food From 7 to 10 days after 
the operation the animal is on a full diet in 
which the chlonde intake balances the chlo 
ride output which accounts for the mamte 
nance of a normal blood chlonde level 

AN/EMIA 

The most interesting and significant finding 
m these dogs is the occasional de\clopment of 
anemia The ancemu has occurred spontanc 
ously in 3 of the 14 dogs and only dunng preg 
nancy in 3 others 1 e 6 of the 14 dogs have 
del eloptd an anemia Of the 6 that developed 
aniemia 5 had pouches of the entire stomach 
and I had the stomach removed from the 
bod> The X dogs that developed the sponta 
neous aniemia were males The anxmia ap 
peared from 6 to 8 months after the operation 
\\ e shall record our observations on anxmia 
under two topics namel> the spontaneous 
anxmia and the anxmia of pregnancj 

Spontaneous anamia A spontaneous anx 
mia appeared early m our work on dogs with a 
pouch of the entire stomach which -was begun 
in January 1924 m collaboration with Drs 
Lim and hIcCarth> 


The first dog (Dog r) to develop an anccmia was 
operated upon m February 1024 Eight months 
later it developed an anorexia loss of weight and 
on a study of the blood mamfested an ansmia The 
red cell count was s 6 million the leucocytes 18 000 
and the hsmoelobin 60 per cent Two weeks later 
the dog died the blood finding several da>s prior to 
death were red celU 3 250 000 leucocjtes 12 000 
hxmoglobin 40 per cent Autopsy revealed no 
-norms and so cause of death other than anxmia and 
cachexia 

A second dog (Dog 2) was operated upon August 

19 1924 This ammal returned to good health which 
was maiQtamed until February 1925 On Febtuarv 
25 the red cells were 6 o million leucocytes 11 630 
hxrooglobm 45 pet cent On March 5 the red cells 
were 3 3 million and the hsmoglobm 30 per cent 
In this animal therapy was instituted which con 
sisted of iron and cod liver oil by mouth ultra violet 
light and raw and boded liver by forced feeding 
The animal died March 14 very anxnwc and 
cachetic Autopsy revealed no worms nor addi 
tionat cause of death 

The tlird dog (Dog 3 Ajax) was observed ver> 
closely for the purpose of detecting the onset of 
anemia and starUog therapeut c measures eaifv 
He was operated upon November 25 1924 (weight 
170 kilograms) Four months later the develop- 
ment of anemia w s detected the red cehs were 6 s 
million and the hsmoglobm 7s per cent One month 
later the red cells were s * mdJion whites a 000 
(normal) and the bsmoglob n s* cent Iron 
carbonate 15 grams daily by mouth had no effect 
After 2 weeka cod liver oil was given by mouth and 
feme citrate (ampoule s/' Rtains) subcutaneouslj 
every other day The animal improved in appetite 
and weight and 2 weeks later the red cells were 7 s 
mill on and the hsmoglobm 60 per cent The 
therapy was stopped and milk buffered with hjdro 
chloric aad w as given without prevcntin the retuin 
of the anxmia during a period of S weeks Liver 
(1 pound) vas tlen added to the diet Since it was 
found that raw liver esus d durrhera in the second 
dog the liver was brougl t to a boil The dog ate the 
liver but it tended to cau e d arthcea and by jui> 

20 the dog s weight had fallen to 15 7 kilogtams 
the red cell count was 48m Uion and the hxtno 
globm 50 per cent The dog v as tl cn placed on «d 
bver od by mouth and iron subcutaneously Ki 
we ght had returned to normal by September r The 
red cell count and hxmoglob n were practicau' 
normal On September 24 with the atumal in per 
feet condition and the bodv i eight tg Idograios 
the iron was discontinued but the cod liver ou was 
continued One montl later the red cell count was 
4 3 mtUtoQ and the hxmoglob n 38 per cent four 
weeks later November 30 the bcmoglobn ha 
fallen to 50 per cent Iron citrate was then gven 
and the blood returned to normal in i month i t « 
dog hais been rendered ansmic on five different o'cs 
sions and each tune it was found that both coo i 'C 
oil per 01 and iron subcutaneou I) \ ere nece sarj « 
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control the anaimia Feme atrate \}4 grams once a 
week was sufficient to hold the hemoglobin at a 
normal level In November 1929 the dog was 
taken off the cod bver oil and iron with the result 
that anemia appeared Then liver extract’ one 
ampoule (4 grams) was given dailj for i week The 
anemia disappeared and oddly enough has not re 
curred for over 1 > ear even though the dog has re 
cei\ ed no cod liver oil and iron V e can offer no 
explanation for this fact (It should be pointed out 
that blood examinations were made much more fre 
quentl> than shown m these protocols ) 

In Dog 3 which we ha\ e observed now for over 6 
jears the color index durmg the earlj periods of 
anemia was less than one As the anemia de 
veloped the hemoglobin fell first However after 
the first 2 jears this was not the case the anemia 
appearing and persisting with a color mdex of i o 
or shgbUy abo\e i The leucocyte count was 
uniformly low (15 000 when not anemic 22 000) 
During the anemia the blood smears were approxi 
mately as follows defimte anisocytosis no poikilo 
cytosis no normoblasts polymorphonuclears 60 to 
70 per cent small Ij mphocj tes 5 to 8 perc ent large 
lymphocytes 8 to iz per cent cosmophiltc poly 
morphonuclears 3 to 11 per cent monocytes 3 to 10 
percent metamyelocytes a to 5 per cent an occa 
sional myelocyte Blood smears were shown to 
Professor Maximow who verified our interpretation 
that the smears showed defimte evidence of mild 
bone marrow stimulation 

Although we have observed our dogs closely 
V, e hay e been unable to detect any cause of the 
spontaneous aniemia such as infection worms 
and diarrhoea We know that diarrhoea is a 
contributing and an aggravating cause but 
we have observed anjemia in Dog 3 m the 
absence of diarrhoea We belie\e that the 
an®mia is secondary in t) pe and the opmion 
IS supported b> the fact that the anaimia is 
controlled by cod liver oil and iron Blood 
\ olumes were not follow ed but we shall do so 
m our future work 

The removal of the stomach m the presence 
of pre existmg anasmia does not prevent but 
does retard the return of the blood to normal 
Dog II of our senes was kept aniemic for i 
year by the \\Tiipple method of bleeding and 
feeding a low haunoglobin building diet The 
stomach then w as remo\ ed and in 3 months 
the blood was normal on our regular diet 
These dogs generally return to normal m i 
month 

Anemia of pregnancy In our gastrecto 
mized colony of 8 dogs we have 4 females 
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Three of them have become pregnant Dog 11, 
three times Dog 26 once and Dog 27 once 
An ansmia has been caused by the pregnancy 
each tune 

Dog II was operated upon February 20 1929 
The stomach and spleen were removed from the 
body A spontaneous anxmia did not occur in 3 
months (Red cells 6 6 million hxmoglobm 98 per 
cent ) The dog copulated and conceived At 6 
weeks she aborted with red cells 3 2 milhon hasmo 
globm 56 per cent She slowly recovered without 
treatment and 6 months later her red cells were 6 i 
mtUion and haimoglobm 104 per cent She copulated 
and conceived again March 26 1930 Anemia was 
detected in 4 weeks She aborted dead fetuses at 
7 weeks with red cells* 4 4 million and hemoglobin 56 
per cent and color mdex 07 In 2 months (without 
treatment) the red cells had returned to normal but 
the hemoglobin had not At 3 months the red cells 
and hemoglobin were normal On August 25 1930 
she copulated and conceived a third time Five 
weeks later the red cells were 4 4 miUion and 
hemoglobin 68 per cent Liver extract* 4 grams 
daily was then given which was continued for 10 
days The red cells rose to 5 2 million the hsmo 
globm fell to 52 per cent Cod hver oil by mouth 
(i ounce) and ferric atrate {1/3 grams) subcuta 
neously were then given daily Seven days later 
eleven pups (1 dead) were dehvered (term of preg 
DaD(y 60 days) At that time the dog s red cell 
count was 6 9 million and the hsmoglobm 56 per 
cent The mother w as permitted to nurse 7 pups and 
the cod bver oil and iron therapy was continued 
Ten days after parturition the red cells fell to 5 8 
miUion and the hsmoglobm rose to 69 per cent The 
therapy was then discontinued and 19 days later 
(5 pups nursing 2 having died) the red cells were 

5 4 milbon and the hsmoglobm 54 per cent Therapy 
was resumed Three weeks later the red cells were 

6 o million and the hsmoglobm 64 per cent The 
pups were removed and the therapy was continued 
but at the present time 6 weeks later her red cells 
are only 4 4 milbon and hsmoglobm 70 per cent 
(VVe shall now give her liver extract smee it ap 
peared above as if bver extract stimulated red cell 
production but not hasmoglobm ) 

Dog 26 was operated upon July 2 1930 and a 
pouch of the entire stomach was produced Two 
months later (September 2 1930) the red cells were 
6 8 milbon and the hemoglobin 102 per cent She 
copulated and conceiv ed at this time Three weeks 
later the red cells were 5 8 million and hemoglobin 
83 percent On the fifty eighth day of pregnancy the 
red cells were 4 o million and the hemoglobin 66 per 
cent The next day parturition occurred Twelve 
pups were born all dy mg the following week One 
week after parturition the red cell count was 6 6 
milbon and the hemoglobm 73 per cent one month 
later the red cells were 6 7 million and haimoglobm 

ijHy 1* 343 
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8i per cent Three months after parturition (Janu 
a y 24 1930) the red cell count is 7 i million and 
haimoglobm 90 per cent No treatment was given 
Dog 27 was operated July 14 1930 and a pouch 
of the entire stomach was produced Four months 
later (November ig 1930) w th a red cell count of 
7 5 million and a haemoglobin of 82 per cent the 
animal copulated and conce ved Six weeks later 
anemia was detected the red cells being 5 3 million 
and haemoglobin 72 per cent At 7 weeks the red 
cells were 4 9 mill on and the hsmo lobin 6j pet 
cent On January 18 60 da>s after copulation the 
dog was quite weak but continued to eat normally 
The blood picture had not changed The term of 
pregnancy was up Three days later she was very 
weak but not too weak to stand and eat The next 
day she could not stand The red cell count was 3 o 
million the hemoglobin 60 per cent and the color 
index I 2 The dog being overdue and verv weak 
200 cubic centimeters of whole blood was transfused 
and 2 hours later a Porro section was performed 
The dehvered pups were all alive and appeared to be 
about 1 week premature They could not craw! 
The following day the red cell count was 4 0 m Uion 
and the hemoglobin 78 per cent Dog died March 

a 1931 grave ansemia medulla of femur entirely 
d w th red bone marrow Histological findings 
to be reported elsewhere 

Pregnanej has no such effect on normal 
dogs fed the diet received by our gastrecto 
mized dogs The chief change m the differen 
tial leucocyte count is a monoc>tosis We 
have made no examinations of the duodenal 
flora of our animals The stools are negative 
for parasites ^ 

These results show conclusiv ely that m the 
presence of experimental achylia gastrica the 
additional strain of pregnancy on the organ 
ism induces an anarmia that is secondary m 
type 

DISCUSSION 

The stomach has been removed completely 
or almost completely in dogs or cats by a 
number of investigators (Carvallo and Pa 
chon Monan Grohe Fremont — pouch of the 
entire stomach — and Dagaew) Oemy and 
Kaiser had a dog survive five years Carvallo 
and Pachon s cat and Dagaew s dog were 
complete gastrectomies while m the others 
some portion of the stomach remained which 
pouched into a bag Carrel Meyer and 
Lev ene studied the nitrogen metabohsm of 2 
dogs one being completely gastrectomized 

W desi to p«s«ufUi ktoD 1IR.F shbi k 1 th D put 
m ! P th 1 sy f mak gboolnuoo uidgs 


and the other practically so Both animals 
were killed after 3 months the exact tune not 
being recorded Mann has recently reported 
bnefl> on 3 dogs with total gastrectomy which 
survived 4 years None of these observers has 
reported the occurrence of ansmia This is 
not surprising in view of the fact that a spon 
taneous anaimia has occurred in only 3 of our 
14 dogs Further the 3 dogs which have de 
veloped spontaneous ancemia had a pouch of 
the entire stomach and it is possible that the 
continued dram of gastric juice to the outside 
was the cause of the ancemia However this 
possibility does not applv to the anosmia of 
pregnancy in our dogs Since m i of the 3 dogs 
observed the stomach was removed from the 
bod> 

Leake and Ritchie produced an atrophic 
gastritis m dogs with sodium fluonde and 
observed the development of an anosmia 
vnlhm lo w eeks One cannot be certain how 
ever that the ansemia was not due to the 
absorption of the sodium fluoride 

Anccmia has been reported to occur after 
total gastrectomy m man Hurst (33) states 
that he knows of 5 cases of total gastrectomy 
that have developed an Addison s anosmia 
but does not give references As far as we can 
find he had in mind 3 cases cited him by Dr 
J R Bell which were operated for cancer m 
Vienna the case of Moynihan and the case of 
Hartman (\V F Mayo) Moynihan s case is 
not to be questioned so far as ansmia is con 
cemed His patient died of a grave anemia 3 
years and 8 months after total gastrectomy 
and autopsy revealed no recurrence of car 
anoma Hartman s case lived almost 3 years 
after operation and presented a picture simu 
lating pernicious anoemia but autopsy was 
not done Ellis cites a case of gastrectomy for 
caranoma which later developed the picture 
of combined degeneration of the cord and 
pernicious anamia but autopsy report is 
wanting Cohn has reported a case of total 
gastrectomy removed for carcinoma who i 
year later developed an an$mia which he 
maintained was not due to the recurrence of 
the cancer A further report is not available 
Dennig has reported a case of total resection 
of the stomach for ulcer which 8 years later 
developed pernicious anxmia Hochrem has 
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reported 2 cases of subtotal gastric resections 
I for carcinoma ^vhich de\ eloped t>’pical per 
mcious anaemia 8 > ears later and returned to 
work after recemng Ii\er therapj and a 
second v,hich developed an anxmia simulating 
pemiaous anxmia 9 > ears after subtotal 
gastnc resection for ulcer of the stomach and 
duodenum which improved on liver and iron 
therap> Scheidel has recentl> reported an 
other case of tjpical pernicious anaemia de 
V eloping 6 > ears after CTtensiv e gastnc resec 
tion for ulcer vv hich responded to liv er therap> 
Such evidence is verj interesting but its inter 
pretation is open to question 

Anaemia has also been reported to occur 
after gastro enterostomj — Campbell and Co 
njbeare Wilcox and Delore Obviously such 
cases mai be due to a coincidence because of 
the small number of cases m relation to the 
large number of gastro enterostomies per 
formed 

The fact that achlorhjdna may precede 
pernicious an®rma b> an interval of from 3 
months to 2 3 or more > ears baa been reported 
b> at least 18 authors m the clinical literature 
Hurst (34) in 1923 collected 13 cases in 1930 
Conner collected 21 and Davns and Vander 
hoof recentl> reported that the> w ere able to 
collect 32 cases and bad 10 cases of their own 
but do not giv e their references \\ e hav e been 
able to collect 36 cases from the literature 
Faber and Gram 4 cases Levine and Ladd 3 
cases Wilkinson 2 cases Bie Cobet and 
Moravitz C Himter (31) F Weinberg 
Sturtevant Thajsen Queckenstedt Naegeh 
Schauman i case each Kuttner Rile} 
Licht} and Conner 2 ca es each and Davis 
and \ anderhoof 10 cases Rile> in addition 
to the reported cases made the statement 
that he had seen others In a recent review 
of the hereditarj aspect of achlorh>dna m 
pernicious anxmia Conner cites 37 authors 
reporting on a total of no families most of 
the reports bemg made ‘^ince Hurst empha 
sized the question in 1922 Conner examined 
I34 blood relativ es of 109 patients having per 
nicious anxmia and obtained results that con 
firmed the general belief expressed m the 
literature namel} that although the results 
do not prove an hereditar} aspect of perm 
cious anxmia the} stronglj suggest a familial 


tendenc} to the development of one of its 
rao:>t important features achlorh} dna 

The relation of ach>ha to the etiology of 
pernicious anxmia has been particular!} em 
phasized bv the recent work of Castle who 
has demonstrated that if meat is permitted to 
digest m the stomach of a normal person and 
is then introduced into the stomach of a perm 
CIOUS anaemia patient the blood picture is im 
proved One of us {Iv} 36) has pointed out 
that gastnc digestion increases the secreta 
gogue value of food and that there ma} be a 
relation between the secretagogue value of a 
digest and the anti pernicious anemia factor 
IS strongl} suggested by the fact that hv er and 
liver extract have a higher secretagogue value 
than an} other known food matenal (Iv*} and 
Kim 39) 

Many authors have reported on the occur 
rence of the association of achlorhydna with 
vanous forms of secondarj ansmia (19 20) 
W itts has recently review ed the literature and 
has wntten an extensive article on a condition 
which he terms sunple achlorh} dne amemia 
He defines the condition as a form of anxmia 
which IS not uncommon in women and which 
occurs occasionally m men bemg most fre 
quent m middle and later life This anaimia 
IS improved by iron therapy On the other 
hand it IS w ell know n that secondary anxmia 
roa> occur in the presence of normal gastnc 
(unction 

Three types of anxmia are reported to occur 
m pregnancy the pernicious t} pe the sev ere 
hicmol} tic type and the so called ph) siologic 
anaemia (22 24 29 52 55) 

It is interesting m this connection that the 
first papers on pernicious anajnua (Channmg 
and Biermers) dealt largel} with pregnant 
cases In the permcious and hTmol} tic t} pes 
of anaemia of pregnane} achlorh} dna 15 fre 
quenll} reported how ev er it is not absolute 
Unfortunatel} gastnc anal} sis is rarel} re 
corded Smith reported 8 cases with adilor 
h}dna Hoskin and Cadle reported another 
case Rowland reported 2 cases but recorded 
gastnc anal} SIS in onl> i which had free acid 
present In thestudiesontheso called phvsio 
logic amemia of pregnanc} practicall} no at 
tention has been giv en to the stomach A v er} 
recent article bv Wills and Mehta contains 
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gastric analj ses on 50 cases of anxmia of preg 
nancj Achlorhjdna hot\e\er was found in 
only a small number From the a\ailablehtera 
ture on the antemia of pregnancy one is led to 
conclude that anaimia may occur with or with 
out achlorhydria 

As has been pointed out b> Sahli and others 
It IS reasonable to expect that an anaunia may 
develop in the presence of achlorh>dria since 
iron salts are insoluble in alkaline solution and 
the secretion of gastric juice maintains a 
sliohtlv acid reaction in the upper intestine 
which would favor the solution and absorption 
of iron If th^ possibility is ph>sioIogicall> 
significant one should expect ver) little effect 
from oral iron therapy m achlorh>dria We 
failed to find an appreciable effect In order to 
obtain an evident effect from iron therap> we 
had to give it subcutaneously Nevertheless 
there must exist some absorption of iron in our 
ach>lic dogs since they all do not develop 
anxmia and i dog (Dog 10) has maintained a 
normal hTmoglobin v alue for over 5 j ears 

Our interpretation of the anxmia that de 
\ eloped in our dogs is as follow s The digestion 
of the gastrectomized animal is subnormal 
but IS adequate under ordinary conditions to 
insure sufficient digestion and absorption of 
hxmoglobin and red cell building substances 
When some extra demand of the body for 
hxmoglobin and red cell building substances 
occurs or when some cause enters and reduces 
the alreadj subnormal state of digestion below 
that minimallj required anxmia results It is 
well known that the factor of safety in diges 
tion is large that total removal of the external 
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secretion of the pancreas more than abolishes 
the factor of safety that total continued drain 
age of bile leads to nutritional disturbances 
and that excision of the major portion of the 
small intestine does the same thing The ex 
cision of the stomach or achylia just about 
annuls the factor of safety in digestion we 
believe In our dogs the addition of the cod 
liver oil and iron subcutaneously met the extra 
demand and substituted for the reduced factor 
of safety From our observ ations on pregnant 
dogs anxmia occurring fiv e times in fiv e pre,, 
nancies pregnancy creates an extraordinary 
demand for red cell and hxmoglobin building 
substances and places an extra strain on the 
factor of safety of digestion Thus w e hold 
that achlorhy dna is a predisposing factor in 
the genesis of anxmia (32) 

W e believ e that this explanation is applica 
ble to the clinically observ ed effects of achlor 
hydna m man A patient may hav e an achlor 
hydna without anxmia because his factor of 
safety in digestion is adequate and may con 
tinue so until some extra demand strain or 
factor enters the picture This extra demand 
may be variable such as a Bothriocephalus 
worm (19 35) an abnormal duodenal flora 
with absorption of toxins (12 19 34 4^ 

65) chrome biliary (40) or pancreatic disease 
atrophy of the intestinal mucosa (19) partia 
chronic intestinal obstruction (19 47 59l 
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Fig 3 This roentgenogram shows the end to en 1 
duodeno-cesophageal anastomosis of Do" 3 taken 4 >ears 
after the operation and now ahvc more than 6 >eaTs 
r cesophagtis duodenum ^ ery slight dilatat on of 
cesophagus and duodenum if anj is present 


pregnancj etc This Meu is compatible \Mth 
the fact that anxmia ma> occur in the absence 
of achlorh>dria (omitting an'emias due to spe 
cific dietar> dehcienc>) since the extra de 
mand ma> outneigh the factor of safet> m 
digestion 

SUMU\R\ 

Gastrectomized dogs nhen properI> fed 
maintain themsehes surpnsingl> nell A 
spontaneous secondarj anxmia has developed 
m 3 of 14 dogs nith absolute achvlia gastnea 
on a diet adequate for normal dogs Pregnancj 



Fig 4 This roentgenog am shons the end to side 
oesophagoduodenal anastomosis in Dog 16 2 years afte 
operation i oesophagus 2 oesophagus just abo e 
anastomosis ^ the start or blind end of the duodenum 
4 the jejunum There s no dilatation of the duodenum 
and very slight if any dilatation of the lower end of the 
oesophagus 


has uniformly induced an an'emu times in 
I dog I time in each of dogs) The anxmia 
can be controlled b> cod liver oil b> mouth 
and iron subcutaneously We believe that the 
achIorh>dna is a predisposing factor for the 
development of amemia m that it reduces the 
factor of safct> of digestion Other observa 
tions on the effect of withdranal of the func 
tions of the stomach are reported 



Fig 5 This Toentg nogram sh ws the end to end Fir 6 This roentgenogram shows the end to side 
d odeno-osophageal anastom inDogii jycarsafter resoph goduodenal anastomosis m Dog 27 6 months after 
operaton / trsophagus 2 duodenum NodilaUlonis it ha 1 been operated upon No dilatation was present at 
present this Ume 
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THE PEPTIC GENESIS OF GASTRIC V\D DUODENAL ULCER 

ESPECIALtY IM THF LiGUT OF UlCERS IN MeCJ^EL S Dl\ t RTICULUM \ND THE POSTOPERATI\ E 
UlCERS IV THE Je/UVUM ‘ 
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T he research work of recent years has m 
many respects brought about a lunda 
mental alteration of our viev.s on the 
pathogenesis of gastnc and duodenal ulcer 
Thus the old theory put fonvard by Virchow 
and further developed m 1926 by Hauser that 
anatomical changes in the vessels attended by 
mucosal infarcts are the cause of gastric and 
duodenal ulcer and as well the hypothesis 
framed on clinical grounds by von Bergmann 
m 1913 that the ulcers may be attnbuted to 
a neurogenic spasm of the vascular or gastnc 
^\alls have both been generallj rejected 
Broadly speaking it has not been possible 
by histological examination to disclose evt 
dcnce of any primary alteration of the vessels 
nor has it been possible to establish any deft 
nitc relation between vascular distribution 
and ulcer location Moreover the study of 
the ulcer complex has brought to light a 
senes of facts for which these two vascular 
theories fad to provide any satisfactory ex 
planation In seeking for the underlying 
cause of ulcer it has been ascnbed to a great 
vanetj of conditions among which might be 
mentioned bad dietary habits lack of vita 
mins food idiosyncrasies focal infections of 
the mouth tonsils and appendix specific 
streptococci smoking overwork and so on 
This obviously shows the need of further in 
vestigation m the genesis of ulcer 

ULCER GASTRITIS — ^ANATOMICAL PICTURE 
AND ETIOLOGY 

Undoubtedly the most important observa 
tion made of late years is the regular appear 
ance m ulcer cases of a gastntis like change 
confined to the pyJonc portion of the stomach 
(Moszkowicz konjetzny and co workere 
Buechner and m the Scandinavian countnes 
Wimtrup Nicolaysen Bjame Dahl Xahma 
Bohmansson Rmgertz) The pioneerworkwas 
here performed b> Ronjet2n> and fais col 
laborators who have given an exhaustive 

F m th P ihl p l I 


account of the histological aspect have 
pointed out the constant occurrence (up to 
100 per cent) of these gastntic changes and 
have demonstrated a relationship between 
them and the fully developed ulcer Hitherto 
as far as literature shows rather little atten 
tion has been paid to these findings m England 
and the United States 

The histological gastritic picture is rather 
similarly described by all the investigators 

At the pathological institute in Lund Rmgertz 
has made a critical review of the question of the 
anatomical picture underlying ulcer gastritis Like 
other observers he finds these gastritic changes con 
slant and localized to the zone of pyloric glands 
or to the duodenum In two thirds of the cases the 
changes are of a chronic tjpe H>pertrophic h5 
pertropbo atrophic or atrophic mucous membrane 
changes ma> be present There is also a considerable 
cellular infiltration betw een the glands and m about 
50 per cent of the cases there is a pronounced h>per 
plasia of the follicular apparatus (so called gastritis 
folliculans) localized at the p) lone end In addition 
to the chronic mflammation a small number of cases 
have an acute irritation especially striking on ac 
count of leucocytic infiltration Not infrequently 
this infiltration is confined to the intermediate layer 
of mucosa on a level with the gland necks a tact 
that has been interpreted by Rmgertz as indicating 
that the juvenile cells withm this center of prolifera 
tion are especially sensitive to the injurious agent 
A duodenitis analogous to this is likewise described 
(hough the changes here do not for the most part 
attain the same degree of development as in the 
pytoric end of the stomach The difference that 
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pears to exist hen a compa ison s made bet veen 
leer c ses from different dimes mamf sts itself 
h efl\ mthevarvingf equenc> of the acute gastritic 
hanges and erosions Ringertz considers that these 
difTe ences are due to \ar at ons in the acid t> condi 
ti s at the different places and that the> also de 
p 1 upon the phase (exace bation or remission) 
d r hich gastrectomy is performed 
In tl e e y ea 1 est stage that preceding the for 
m i of erosions Buechner ha been aW to prove 
th p es ce in man f a fibrinoid necross which 
subs q entlv dig ted by the gastr c juice leav ng 
a s In his e pen nents on an mals desc ibed 
lat m \hi h he p oduced ulcers bx pouring 
h\d 0 hloric acid into the stomach and b> other 
m ns Buechner has encountered the same fibrinoid 
n ros s m the ea best phase of the 1 s ons 

That these changes in the mucosa are not 
secondary conditions of irritation in the tis 
sues surrounding the ulcer but primary to or 
parallel with the initial stage of ulceration 
IS shoiin by the fact that the gastritis is 
uniformly pronounced o\er the entire pjlonc 
end irrespective of the site of the ulcer (eg 
m the duodenum) and by the fact that this 
type of gastntis (mth clinical symptoms of 
ulcer) also occurs m cases without any ulcer 
(konjetzny Bjame Dahl) 

The question of pnme importance is now 
11 Jial ts the etiology of these changes tn the 


mucous membrane and how ts their de'clopment 
to be coneened^ 

The Kieler school supplies only a \ erv raca 
ger answer to these questions Konjetznj 
and his collaborators attribute the changes to 
an ordinary exogenous gastritis produced by 
mechanical chemical or thermal irritants 
while bactenal etiology is not considered to 
come into the question Of special interest 
is the fact that they totally deny the possi 
bility of the acid gastric juice being the pn 
maty causal factor and regard the current 
designation peptic ulcer as misleading and 
erroneous 

This view held by the kieler school ob 
Mously possesses several weak, points and 
overlooks too many physiological factors For 
instance no explanation is giv en of the 
localization of the gastritis to the pyloric end 
This ulcer gastritis however presents such 
distinctive features that it can scarcely be 
denoted as an ordinary gastritis Its often 
extremely chronic course with recurrences not 
unaymraonly appeanng for decades argues 
far more m favor of a deeply rooted constilu 
tional cause which is inherent m the individual 
himself 



LINT) w AND \\ ULrr PEPTIC GENESIS OF GASTRIC \\D DUODENAL ULCER 623 



Fig 3 Diagram recording the sites of a large numl ero£ 
gastroduodenal ulcers observed I > Orator 

All this \\ould tend to show that it is to 
the biochemical conditions (the acid gastnc 
juice) that we ha\e to look for the primary 
cause of the typical gastnc and duodenal 
ulcer 

This view which was plainly put fontard 
by Guenzburg as far back as 1852 has ever 
since then played a more or less prominent 
part m the discussion of ulcer etiology and 
has found expression in the clinical designa 
tion peptic ulcer (Quincke 1879) 

Afttr haMng been eclipsed for a time 
especially in Germany by Virchow Hauser s 
and von Bergmann s theories the biochemical 
view of ulcer genesis has again attracted lively 
attention Fnncipally because of the work of 
Buechner and his collaborators m this field 
a more complete and consistent development 
of the doctrine postulating the importance of 
peptic injuries to the mucous membrane has 
resulted 

The aforementioned investigators eg \ir 
chow Hauser and von Bergmann also saw 
in the gastric juice an active factor in the 
development of ulcers though one that only 
acted on a membrane which was injured or 
dead through infarction In like manner the 
gastnc juice had an influence on the main 
tenance and enlargement of the ulcer The 
living and uninjured mucosa on the other 
hand w as considered to possess a natural qual 
ity which protected it against injury from its 
own secretion 



Fig 4 Chronic gast ic ulcer situated m the zone of 
cardiac gland distinguished by its da ker color In addi 
tion a pylonc ulcer 3 Pyloric ulcer B ca diac ulcer 

ANATOMY ANT) PHYSIOLOGY OF THE GYSTR^VL 
SYSTEM AND THE 1 OSITIOX OP ULCERS 

Our understanding of the pnmary injuries 
to the mucous membranes by the acid gastnc 
juice IS due to increased knowledge of the 
vanous histologically and biologically hetero 
geneous zones of glands m the stomach 
(Oshikawa Moszkowicz Zimmermann Stoehr 
Orator et al) From the standpoint of anat 
omy and physiology the upper portion of the 
duodenum also belongs here and for all these 
parts of the digestiv e canal Aschoff has found 
gastral system a suitable term Counting 
from the ccsophagus the following zones come 
in turn (see Fig i) (i) The narrow zone of 
cardiac glands (ordinanly i 5 centimeters in 
breadth) (2) the zone of fundus glands (3) 
the zone of pylonc glands and (4) the duo 
denal raucous membrane 

Tt IS especially to be noted that the zone of 
pylonc glands on the lesser curvature reaches 
considerably higher up (above the angulus) 
than on the greater curvature (see Fig 1) 
On slitting the stomach along the greater 
curvature the borderline between the fundus 
and pylonc gland zones runs as indicated in 
Figure 2 

This transition is not particularly sharp 
there bemg a zone a few millimeters m breadth 
where glands of both types are mixed together 





F 5 Hulastmah(c mat Ic c t 
ac ) wth two bl g pept 1 s n th I wer oe 
ph I eg on 

and which is usually called the intermediale 
gland zone 

The fundus gland area differs from the 
other portions by the presence of the charac 
tensUc gland;* containing chief and parietal 
cells and constitutes the sole source for the 
production of hydrochloric acid and pepsin 
No such secretion takes place m the other 
glandular zones here there is a production 
of slightly alkaline or neutral mucus The 
mucous membrane of the pj lone glands how 
ever exercises a regulative action on the pro 
duction of gastne juice from the fundus 
Stimulation is evoked by food while the aad 
mixed ch>me on coming into contact with the 
mucosa of the pj lone glands has an mhibitor> 
action on this secretion 
The central point in Buechner s represenla 
tion IS now that ulcers arise tn the areas of 
acli ity of the gastric juice uhereas the area of 
production possesses by nature a retail ely high 
poner of resistance 

This receives strong support from the care 
ful record made at \ anous clinics of the posi 
lion of ulcers in a large number of cases A 
good instance of this is afforded b> Figure 3 
which has been taken from Orator 

It is then seen that exceedmglj few ulcers 
are located within the area of the fundus 
glands these lesions being mostl> m the form 
of radiate scars and not of the callous t>pe 
while the sites of election are to be found 
either in the area of the pylonc glands and 
then especiall) at the upper angle in the 
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vicimt> of the angulus vv here the opportunities 
for acid action are manifestly greatest or in 
the proximal part of the duodenum particu 
larl> close to the pylorus 
Occasionally ulcers are encountered in the 
area of the cardiac glands (m about 5 per 
cent of the cases) though not marked in 
Orators diagram (Fig 3) In the autopsj 
material of the Institute we have met with 
ulcers in this region several times In one 
case illustrated in Figure 4 we observed that 
the ulcer w-as situated m the cardiac area 
marked off from the surrounding mucosa by 
Its color and showing cardiac glands micro 
scopically 

Should the gastne juice have an opportun 
ity of acting upon the mucous membrane of 
the oesophagus ulcers could also originate 
there A predisposing factor is stagnation of 
the stomach contents eg in hour glass 
stomach In one of our own cases (Fig 5) it 
could be seen by fluoroscopy that there was 
an insufficieiic} of the cardiac sphincter and 
that the contents of the stomach perpetually 
regurgitated up into the lower cesophagus the 
subsequent autopsy disclosing two oblong 
ulcers here (as vv ell as an hour glass stomach 
due to ulcer carcinoma) 

Another instance of this law of localization 
IS afforded by the postoperativ e jejunal ulcers 
m which the lesion is inv anably located within 
the area of the intestinal mucous membrane 
and usually close up against the gastro 
enterostomy (this phase of the subject is dis 
cussed more fully elsewhere in this article) 
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Lastly, in cases of Meckel s di\ erticulum 
■5\ith a heterotopic gastric mucosa wc find in 
a not inconsiderable number of instances 
chronic ulcers likewise situated within the 
area of the intestinal mucous membrane This 
interesting chapter will be referred to more 
fully later on 


THE IMPORTANCE OF \N EXCESS OF 
ACID GASTRIC JUICE 


The feature common to all these cases is the 
accessibility of the respectne areas to the 
action of hydrochloric acid 
In ulcer disease normal or hypemormal 
values of hydrochloric acid are found whereas 
a low acid figure or achlorhydna is rare 
Below arc given the acid levels found by Kalk 
at von Bergmann s clinic and by Hurst and 
btewart in London hospitals 


Kalk 

Anacidity 

Subacidity 

Normacidjty 

Superacidity 


Hurst andStenart 
Anaadity 
Subaadity 
Normacidity 
Superacidity 


G t D d U 
UI UlM 
p « t p t 


4 

15 


*5 

7^ 


Cut c D d al 


76 o 
58 4 39 o 

32 t 6 ! o 


To earlier ulcer statistics indicating higher 
percentages of anacidity cannot be attributed 
decisive value as they belong to the time 
preceding the introduction of fractional gastnc 
analysis and of the histamine test Low acid 
ity after a test meal does not necessarily indi 
cate slow secretion of gastnc juice because the 
acid may be partly neutralized by the alkaline 
duodenal juices It should also be remembered 
that in the case of old ulcers an anacid finding 
tells us nothing about the acid conditions pre 
vailing at the time the lesion originated K^lk 
says Es gibt kem fnsches Ulcus pepticum 
m einem anaciden Magenmilieu It is also an 
interesting fact that in pemiaous amemia 
practically all of which patients present a true 
achylia neither acute nor chronic ulcers have 
ever been observed as a complication 
Our knowledge of the conditions under 
which an excess of hydrochloric acid makes 
itself felt is rather insufficient A long time 


ago Pavlov suggested that the gastnc juice as 
It flows from the gastric glands possesses a 
constant acidity Quite recently Hollander 
and G>wgill hav e confirmed this by collecting 
in experimental animals the secretion from 
isolated gastric pouches without any irritation 
or contamination They report that the value 
of the mavimum acidity in hydrogen ion units 
was 091+00 (055 per cent hydrochlonc 
acid) and that variations in the rate of secre 
tion were not of necessity associated with 
corresponding changes m acidity 

From this it follows that hypersecretion is 
brought about not by concentration of the 
gastnc juice but by production of a larger 
volume of fluid Accordingly it has been 
suggested' to drop the word hyperacidity 
from clinical nomenclature 

An excess of hydrochlonc acid may be 
asenbed to three factors (i) supersecretion 
(2) failure of reduction or neutralization of 
the gastnc juice and (3) lowered resistance of 
the gastro intestinal wall These three factors 
may act alone or side by side m the different 
cases Briefly summed up they are 

1 A supersecreUon of nervous ongin (von 
Bergmann “Dysharmonien im vegetativen 
Nervensystem ) and not infrequently m con 
nection with psychic influences (Pavlov ) The 
occurrence of ulcers m association with bnm 
affections (Haudeck) or after an operation for 
cerebellar tumor (Cushing 3 cases) also indi 
cates the possibility of central incitation of 
increased acid secretion In these cases how 
ever the effect of the additional factor of the 
stomach being empty must be taken mto 
account 

To this same group belong the cases m 
which unsuitable food is the cause of super 
secretion as in Bergsma’s observation He 
noticed a very high frequency of gastric and 
duodenal ulcers among the natives of Abys 
Sima m contrast to the Negroes in that coun 
try The most obvious difference was in d ct 
The natives eat daily a dish with a sauce that 
IS approximately 50 per cent cay enne pepper 

2 Unsatisfactory activity of the protcctiv e 
measures at the disposal of the organism 
against high acid value Rather little atten 
tion has hitherto been paid to this part of the 

J Am.M A54. CV1 N 6 
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problem compared with the intense study of 
supersecretion According to K.alk the follow 
ing processes act as protective measures (al 
The diluent reaction that comes into operation 
when a certain h>drogen ion concentration is 
reached (b) the inhibited production of hydro 
chioTic acid when the stomach is at rest (c) 
the production of mucus by the gastnc mu 
cous membrane thus forming a mechanical 
protection for the mucosa (d) neutralization 
through the regurgitation of the alkaline duo 
denal contents 

One or several of these protective measures 
might fail and an ctcc-j-s of hvirochloric acid 
arise 

3 \ Ion ered resistance of th< gastro mtesti 
nal wall caused perhaps bv general disturb 
ances of the circulation (Buechner) or reduced 
local blood supply (KalU 
It IS evident that these problems derive 
little or no help from a patho anatomical 
investigation of the material To covet all 
these functional disturbances in the motility 
the secretion and the blood supplj of the 
stomach von Bergmann has coined the ex 
ptession Dyshatmomen im vegetativen Net 
vensysttm 

EXPfiRffiSCE FROM ANIMAL EXPERIMENTATION 

(buechkfr) 

In their study of the gastnc juice as cause 
of the peptic lesions Buechner and his co 
workers have carried out a senes of supple 
mentary expenments under diverse condi 
tions Only a brief account of these most 
interesting expenments can be giv en here for 
further particulars the reader is referred to 
Buechner s exhaustive account ‘ 

Artificial erosion by hydrocfiloric acid Bv 
pouring o 8 to I s per cent hydrochloric acil 
into the stomach of cats it was possible to 
produce an ero ive gastntis with gross and 
minute citcumscnbed defects of the substance 
The histological picture accords m all details 
with that in acute peptic gastroduodemtis 
ffisfomine tdeers tn rats By hypodermic 
injections of histamine which is our most 
potent pharmacological agent for stimulating 
the production of gastnc juice it was po«<ubIe 

p Ptli8«edetpo isch \ et drag I G 
t" bet 3 


to cause ulcers in the rumen or oesophageal 
portion of the 'Stomach of rats Particularly 
Tegular was the appearance of these ulcers in 
the empty stomadis of fasting animals These 
expenments provide a means of accounting 
for the presence of ulcers m burns a combtna 
turn that has long been known (Curling, s 
ulcer) although its pathogenesis has been ex 
tremely puzzling It has been demonstrated 
(Kaufmann) that histammoid products are 
formed m bums A ti suiting nse m the hydro 
chlonc acid level m conjunction with an 
empty stomach obviously furnishes in the 
light of the expenmentall> produced hista 
mme ulcers a sufficient explanation of the 
gastric and duodenal ulcers found m associ 
ation with mjunes from burns 

Operaiiiely produced excess of h\drochlonc 
acid For some time von Liselsberg s Exclu 
sio pjlon was used m the surgical treatment 
of ulcers This method however was rather 
quickly abandoned as it developed that peptic 
jejunal ulcers appeared rather often as a com 
plication according to some investigators in 
20 to 30 per cent of the cases Increased aad 
production and absence of neutralization by 
the contents of the duodenum were respon 
sible for this situation StrmlarK m surgical 
expenments on anunals bv mcapacitating the 
physiological neutralizing power of the duo 
dcnal juices several investigators have sue 
ceeded m producing an excess of hvdrochlonc 
acid and constant ulcer formation (Rldun and 
Williamson Morton and Graham) 

Ukers by sham feeding Bv repeating Silber 
mann s sham feeding experiments on do s 
over a considerable time acute peptic chan es 
with ulcer formation in the stomach and duo 
denum were obtained In these expenments 
too there is the ulcer favonng combination of 
increased acid production and an empty stom 
ach 

In all these expenments the absolute or 
relative excess of hvdrochlonc acid constitutes 
the common factor in the OHoin ot ulcer a 
fact that lends weighty support to Buechner s 
view of the genesis of this disease To this 
must be added the fact that the histological 
picture of these expenmental ulcers agrees on 
all essential points with corresponding acute 
clmnges m man 
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This view of the action of the gastnc juice 
on the previously discussed portions of the 
mucous membrane marked by a diffuse gas 
troduodeniUs is apparently in contradiction 
to the M ell known expenence that the devel 
oped ulcers only attain a limited size and are 
commonly not multiple 
Here a number of factors are at work The 
folds of the mucosa obviously cause certain 
circumscribed areas to be more exposed to the 
gastnc juice with the result that the prunary 
defects v. lU be unequal in size These multiple 
erosions however may be reduced and pro 
tected by contractions of the musculans 
mucosre and thereby healed A damaged or 
perforated musculans mucosse is unammously 
considered to be of great sigm&cance The 
protecting contraction does not then super 
vene and the musculans mucoste draws upon 
the defect mstead and enlarges it A further 
obstruction to healing is obviously the posi 
tion of d lesion m the gastnc pathway (Magen 
strasse) or at narrovi passages where func 
tional factors mav mechamcally contribute 
to the chromcity of the ulcer (Aschoff) To 
these must be added the continued action of 
hydrochlonc aad in the base of the ulcer 
The value of the evidence m the ulcer pro 
duemg experiments described is limited how 
ever on account of the fact that the lesions 
were produced in animals, and under condi 
tions that considerably diverge from the 
physiological Of so much greater value on 
the other hand are some expenences from 
human matenal 

EXPB RIENCF FROM HUMAN MATERIAL 
Under ordinary conditions a typical peptic 
ulcer never occurs in the intestinal canal below 
the common outlet of the bile and pancreatic 
ducts Onl> in those cases in which the gastnc 
juice has an opportunity of acting directly 
upon the mucous membrane of the small 
boi\el does one encounter ulcers of a typical 
character in that region Such circumstances 
exist after a gastro enterostomj when the 
jejunal mucosa adjoins the gastnc mucosa 
and in certain cases of Meckel s di\ erbculum 
^htn the intestinal mucous membrane is 
interspersed nnth heterotopic mucosa of a 
fundic type 


This latter observation may in fact be re 
garded as a model experiment of nature* 
demonstrating the pathogenesis of ulcer It 
affords one of the best supports for Buechner s 
view 


ULCER IN MECKEL’S DIVERTICULUM CLINICAL 
AND ANATOMICAL PICTURE 

With reference to ulcer formation in 
Meckel s diverticulum K.onjetzny states 
Dassdie Geschuuere in Mechelschen Diver 
tike! ohne weiteres als peptisch bezeichnet 
warden nut weil im Grunde des Divertilels 
Magenschleimhaut nachzuweisen 1st 1st nach 
memer Ansicht eine von den vielen unbe 
wiesenen Behauptungen a prion die bei 
kntischen Betrachtung nicht geradt stichhaltig 
sich erweistn Konjetzny thinks that if the 
dystopic gastric mucosa m the top of the 
diverticulum really produces any pepsin and 
hydrochlonc acid at all this product would be 
immediately neutralized by the alkaline in 
tcstinal juice 

With reference to Ronjetzny s statement 
and in annotation of some personally observed 
cases it appears justifiable to give here a 
somewhat more detailed account of this 
hitherto rather unnoticed ulcer location ^ 
espeaally as in Butchner s latest publication 
(1931) only some 15 cases from the literature 
are reported and it has pro^ed possible to 
more than double this figure To save space 
the cases from the Uterature are briefly sum 
manzed in Table I 

In addition to the cases which are summa 
nzed m Table I and in which the presence of 
gastnc mucosa has been venfied microscopi 
cally there is m the literature another group 
of similar cases m which the mucosal histologj 
was not investigated The macroscopic opera 
tive or autopsy findings of a typical ulcer 
however toge^er with the clinical picture 
(intestinal haemorrhages pains) so completely 
resemble those of the cases recorded m the 
table that we can consider them together 
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CASES OF ULCER MECKEL S DIVERTICULUM WITH MICROSCOPICALLY VERIFIED 
GASTRIC MUCOSA 
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Such cases have been reported by Denneke 
(1903) Brentano (1904) Laenen (1909) 
Griffith (1914) R H Jackson (X924) Stulz 
and Wonnger (1926) 2 cases Abt and 
Strauss case 2 (1926) Moore (1926) 2 cases 
Fuss (1926) Kleuischmidt (1926) case 

AUTHORS OWN CASES 

Case i Boy of 15 j ears For several >ears patient 
has been troubled at periods nith griping pains m 
the stomach for which he had sometimes been con 
fined to bed on one occas on for4 da}^ On October 
30 ip 5 at noon he fell ill with perforation symp 
toms followed bj developing peritonitis Operation 
was done 3 hours later appendectomy and lavage 
The appendix was found only secondarily involved 
in the outer parietal lay ers (microscopically verified) 
Patient died after 48 hours of peritonitis 

\utopsj revealed a purulent diBuse peritonitis 
and a Meckel s divert culum the size of a thumb 

ith \ ell de eloped mucous membrane which did 
not exhibit any macroscopicaUy distinct infiamma 
tory irr lation At the apex of the diverticulum there 
was a polTOous and flabby area 3 centimeters m 
diameter Close against this there was a perforation 
the size of a pea with even rounded and somewhat 
discolored margins but wnthout anv distinct inflaoi 
matory reaction from the surrounding mucosa For 
the rest the mucous membrane was swollen with 
prominent follicles though without lesions or 
exudate 

Microscopical examination showed a perforating 
callous ulcer seated in an essentially unchanged 
mucosa of intestinal type The polypus cucum 
actihcd area of the mucosa bad a fundic character 
but here posttnotlem changes prevented closer 
anal> sis 

Case Grl of $ years Patient had had a 
secretory fistula m the umbilical tract since buth 
£ ery yea there ere occasional hsmorihages from 
this fistula lasting at times half an hour or so She 
v s ted a hosp tal at Angelholm because of increased 
umbilical bxmorrhages Here an omphalic fistula 
secreting a thin fluid without urinous odor was dis 
cov ered 

Ope ation including e c sion of the navel and 
of a small sac was done Thelatter which was closed 
towa d the peritoneal cav ity was assumed to be the 
remains of the omphalomesenteric duct Micro 
scopical examination revealed mucosa of fundic 
character on a small area and adjoining this a diroiuc 
ulcer with react on from the surrounding connective 
ti sue and apparently the source of the bleeding 

This case agrees m essentials with that de 
scribed by P Mueller 1919 (No S in the 
Table) and shows that an ulcer may ongioate 
even in a fetal rest of the omphalomesentenc 
duct without connection with the intestine 


As indicated by the tabular cases reported 
from the bterature and by the Lund cases 
Meckel s diverticulum is not a particularly 
rare ulcer locality It is remarkable that 
among the authors cited some have seen re 
peated cases our countryman K Gramen no 
fewer than three 

Clinical manifestations In contrast to the 
ordinary gastroduodenal ulcer similar lesions 
in Meckel s diverticulum appear more espea 
ally at early ages The majonty appear 
before puberty and often even within the first 
year The majority of cases occur m male 
children as can be seen from the table only 
a few cases (7) proving an exception to this 
rule 

Three mam features characterize the cluucal 
aspect pams intestinal hemorrhages and 
symptoms of perforation 

The pams may at times be entirely absent 
or of short duration As a rule however the 
cases show more or less pronounced attacks of 
pam not infrequently of penodic recurrence 
at times in association with meals In Cases 
9 and 13 m which ulcer m Meckel s diverticula 
occurred at adult ages these attacks had an 
uUrachronic character In other cases pams 
were a signal of the starting of perforation 

Repealed tnleshnal kamorrhages form the 
most constant symptom m ulcer located in 
Meckel s diverticulum Only in a few cases 
(see table) is this clinical observation missing 
but then the presence of an anxmia can now 
and then be detected In only one of the re 
corded cases has haimatemesis occurred which 
IS a natural consequence of the position of the 
lesion far down in the alimentary tract This 
position rather far aw ay from the mam source 
of gastric juice also explains why the dis 
charge of bnght ted blood could be observed 
m certain cases 

Perforation of ulcer m Meckel s diverticulum 
occurs m about half of the cases is usually 
preceded by pains and repeated hsmorrhages 
but on occasion there is no noteworthy warn 
ing The situation is far more dangerous than 
in cases of perforated gastnc or duodenal 
ulcers because the contents of the ileum are 
more infective The regular consequence is a 
diffuse purulent pentomtis more rarely wall 
mg off and resulting in local peritonitis 
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Tlte diagnosis of an ulcer in MedLel s 
di\ erticiUum affords great difficulties but 
\\ith the increased knowledge of this ulcer 
location IS not impossible This is shown 
among other things bj the fact that some of 
the authors (Stulz Wonnger A Jackson 
Aschner Karehtz) v,ho observed more than 
one case were subsequentlj able to make a 
correct pre-operative diagnosis 

The dijferential diagnoses which may be 
considered as more directlj coming into ques 
tion m the age groups concerned are mtus 
susception and rectal pol> ps In mtussuscep 
tion the hemorrhage is as a rule relatively 
slight and mixed with mucus which m con 
junction with possible findings from palpation 
and \ raj examination usually indicates the 
diagnosis In low rectal poljqis the hsmor 
rhagic source can often be palpated or de 
tected by proctoscopy 
In cases of "Meckel s diverticulum ulcers m 
which perforation alreadj has occurred opera 
tion IS as a rule performed on the diagnosis 
of acute appendiatis In all acute surgical 
abdommal conditions in which the finffings 
at operation are not sufficient to account for 
the symptoms a search should be made for a 
Meckel s div erticulum Failure to do this has 
m several cases as can be gathered from the 
Table led to a lethal result from contmued 
pentomtis 

Gastro intestinal X ray examination has 
been made m some cases without positive 
findings but may be helpful in excludmg a 
gastroduodenal ulcer as the cause of bleedmg 
Pathological anatomy Meckel s diverticu 
T nm IS as IS well known an anomalous re 
mainder of the omphalomesentenc or vitellme 
duct which IS found m i to 2 per cent of all 
autopsies and twice as frequently in males as 
m females Various evolutionary degrees of 
this rest (fistula cyst diverticulum) can be 
met with from a persistent duct between the 
mtestme and navel to a shght prolapse of a 
mucous membrane at the umbihcus ‘ 

In about one sixth of the cases of Meckel s 
diverticulum the distmctive finding is djs 
topic mucosa contammg chief and aad rellq 
and histologically completelj analogous to 
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the fundic mucosa of the stomach As yet it 
has not been possible to discover anj satis 
factory explanation of this heterotopia but 
attention maj be called to the fact that aber 
rant pancreatic tissue also occurs m Meckel s 
div erticulum The fundic portions may form 
one or more islets at the apex of the div erticu 
lum or if of large extent maj entirely Ime this 
pouch 

It IS this speaal category of Meckel s div er 
ticulum that becomes the seat of ulcer forma 
tion The fundamentallj important and con 
stantly recurrmg feature is that this lesion is 
situated within the area of the ordmarj mtes 
tinal mucosa (area of activrtj) and regularlj 
close against the boundary of the djstopic 
mucosa of fundic tjpe (area of production) 
From this it follows that cases m which the 
foreign mucosa onlj forms one or more islets 
show the ulcer situated in the diverticulum 
and usuallj at its neck WTien the entire 
pouch, howev er is hned by gastnc mucosa 
wefindthelesioDintheileum dosetotbeneck 
of Meckel s diverticulum (see Fig 6) Even 
the macroscopical appearance presents great 
resemblance to the typical gastnc and duo 
denal ulcers This resemblance is confirmed 
by the microscopic picture The ca^e* re 
ported m the hterature as well as our own 
(m addition examination of two earlier cases 
Gramen Buechner) regularly present the 
characterof a round ulcer with sharp stamped 
out margins disrupted musculans and a 
callous base The surrounding mucous mem 
brane may show a v erj slight chronic imta 
tion with bj^Jeraemia and cellular mfiltration 
under an intact surface epithelium analogous 
perhaps to an ulcer gastntis but grav er m 
flammatorj changes are never seen Thus 
these cases do not present anj diverticulitis 
resemblmg a gangrenous appendiatis with 
perforation alliiough it is possible for inflam 
matory changes of the last mentioned nature 
to occur m Meckel s div erticulum 

Thatthesedj stopicportionsofmucousmem 
brane m jMeckeFs div erticulum do not merelj 
resemble fundic mucosa morphologicallj but 
are also functionally activ e has been amplj 
demonstrated by analj sis of their secretion m 

D-jcosscd fully by E Coejcli J has H pkias IIot* Bull ig g 
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ca’^es of open umbilical fistula Both pepsm 
and hydrochloric acid have been detected by 
Tillmanns Lexer Denuce Rosthom Stone 
\ L Tajlor As obsened by these in\esU 
gators this secretion clearly begins or m 
creases synchronously ivith the activity of the 
stomach This is m accordnace with Ivy s 
experiments on transplanted f undic mucosa in 
the mammae of dogs where the transplant was 
likewise found to secrete gastnc juice m am 
nection wth feeding This implies that the 
production of gastnc juice m Meckel s diver 
ticulum occurs at a time dunng which the 
small bon el is empt\ and nhen no neutraliza 
tion takes place by food and intestinal juice 
In such manner especially favorable condi 
tions are created for the generation of peptic 
lesions a circumstance that we find borne out 
by the occurrence of these ulcers in Me<i.el s 
dn erticulum even at an early age This early 
age incidence affords the only obvious point of 
difference between the Meckel s diverticulum 
lesions and the ordmarj gastnc and duodenal 
ulcer 

A summary of the facts elicited from the 
study of ulcers in Meckel s diverticulum bnngs 
out the following points against Konjetzny s 
previously ated view a production of gastnc 
jmee from djstopic mucosa is proved b> the 
cases of umbilical nstula This secretion 
uomes into contact with the small intestme 
when the latter is emptj and therefore with 
out an) acid neutrah mg agent Both macro 
scopically and microscopically the lesions pre 
ent the typical picture of a round ulcer and 
like this are aln aj s located within the area of 
activity of the bydrochlonc aad Lastly the 
cUmcal symptoms presented by ulcer m 
Med el s diverticulum i e pams hoemor 
rhages and perforation show striking analogy 
to those in the classical gastric and duodenal 
ulcer It mav therefore be considered as 
justifiable also to dass the peptic lesions 
which are encountered m Meckel s diverticu 
lum with the ulcer disease 

I OSTOPERATtVE JEJUNAL ULCER 

Ulcers of the type dealt with in this artide 
are under ordinary conditions not met with 
m the jejunum This is attnbuted to the fact 
that the aad gastnc juice is neutralized by the 


bile and pancreatic juice with the result that 
peptic ulcers do not occur below Vater s 
ampulla An instructive instance of this is 
Holzweis er s case cited by Hauser In this 
patient a woman of 58 years with an ob 
stnicted ampulla eight characteristic erosions 
and ulcers had dev eloped below the duodeno 
jejunal flexure 

The state of things is quite different if 
through surgical measures (gastro enteros 
tomy Billroth II) the jejuni mucosa has 
been brought in juxtaposition with the gastnc 
for then jejunal ulcers may arise as a not par 
ticularlv uncommon compUcation In about 
half of the cases the lesions are situated at 
the anastomosis (gastrojejunal ulcer) the rest 
he farther down the jejunum and as a rule 
in the efferent loop (jejunal ulcer) Histobgt 
cally they are of the same type as gastnc and 
duodenal ulcers 

Opinions differ as to the mode of origin of 
these jejunal ulcers Manv authors especially 
surgeons have emphasized mechanical dis 
turbances produced b) the operations with 
interference with the blood supply or imta 
lion from suture material This does not 
however explain the jejunal ulcers present 
below the point of anastomosis and there still 
remains unexplained the tact that postoper 
ative jejunal ulcers occur extremdv rarelv in 
cases of gastro enterostomy for cancer of the 
stomach (with reduced or absent h) drochlonc 
acid) 

Closer patho anatomical mquirv has re 
vealed however that postoperative jejunal 
ulcer arises like other peptic ulcers associated 
with an inflammatory change m the intestinal 
mucosa Even a gross examination is able to 
show considerable thickening of the vrall as 
wellasbvperiemia in the efferent loop and at 
times m the adjacent portion of the afferent 
loop On microscopic examination also con 
firmed by two of out own cases v.e encounter 
the picture of a jejunitis (Heidbreder Chian 
Winkelbauer Hogenauer) analogous to the 
conespondmg gastnc and duodenal changes 

This jejumtis is characterized bj great dda 
tation of vessels considerable infiltration of 
cells with eosinophilic leucoc^ tes and plasma 
cells as well as an increase of connective 
tissue m the submucosa 
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Both Konjetzny and Puhl have descnbed 
severe jejunitis mth scattered erosions in the 
loop of the gastro enterostomy Of further 
interest is the fact that at \on Bergmanns 
dime it has been possible to estabhsh radio 
logicaU> the presence of jejunal mucous mem 
brane Changes in 100 per cent of the cases of 
po5toperati\ e jejimal ulcer 

In the case of jejunitis too the Kaeler 
school denies that the gastnc juice is the 
primary factor in the generation of these 
inflammatory changes and condemns the 
designation peptic jejunal ulcer Ho^ ever 
the majority of authors hold to the dominating 
influence of the gastnc juice A peptic jejunal 
ulcer IS accordingly seen to onginate only 
^^hen hydrochlonc acid is left m the stomach 
after an operation and consequently mudi 
oftener after a simple gastro enterostomy than 
after a resection \Ve thus meet in analogy to 
the cases of ulcer in Meckel s diverticiilum 
intestinal mucous membrane directly exposed 
to the action of hydrochlonc acid This 
action evidenced by the jejumtis ceases in 
that portion of the bo^ el ^ here there is an 
opportunity for the duodenal juice to neutral 
ize the peptic factor (e g at the point of a 
Braun s anastomosis) 

Peptic jejunal ulcer occurs more frequently 
m males and most often m the young Per 
haps there exist m these cases factors that are 
more tangibly constitutional expressing them 
selves for mstance m the recurrence agam 
and agam of a peptic ulcer despite repeated 
operations A particularly instructive case in 
t^s respect is that descnbed by G Petren 
This patient underwent 6 laparotomies 3 of 
which IV ere for perforation 

CONCLUSIONS 

A survey of the expenences acquired will 
show that m the biochemical theory we 
have an exceedmgly good explanation of the 
nature as well as location of the peptic 
lesions wnth ulcer formation confined to the 
oesophagus cardia area of pylonc glands 
duodenum jejunum (postoperatively) and m 
Meckel s div erticulum Everywhere the le 
sion IS to be found m the area of activity of 
the hydrochlonc aad The presence of free 
hydrochlonc acid has likewise proved to be 


a regular finding and furthermore certain 
factors that render an excess of the acid 
possible have been discussed Buechners 
widely laid experiments constitute a pow erful 
support for the trend of opinion he represents 

Our analysis of published cases and of our 
own cases of ulcer m Meckel s diverticulum 
has as against Konjetzny's view shown the 
profound clmical and patho anatomical ac 
cordance of this lesion with the typical gas 
tnc and duodenal ulcer 

In Buechner s account the detailed histo 
logical descnption of the most acute changes 
of fibnnoid necrosis occupies a large space. 
To this one may perhaps object that even if 
the presence of this fibnnoid necrosis accords 
very well wnth the assumption of an acid 
effect It would nevertheless be safest to draw 
no extreme conclusions regarding the etiology 
of this necrosis on the strength of the histo 
logical picture As a matter of fact the es 
tablishment of the position of the lesions and 
of the occurrence of ulcer m Meckel s diver 
Uculum provides stronger proof of the peptic 
factor 

This biochemical theory now advanced 
anew and further developed by Buechner 
has m fact been taken up and confirmed by 
several leading investigators 

Aschoff who was able to follow Buechner s 
researches most mtimately associated him 
self with the peptic point of view in his 
Nothnagel lecture (published m 1929) In 
like manner, another pioneer m this field of 
research namely MoszLowicz 1930 declared 
himself to share the same opinion Great 
mterest attaches to the fact that m his excel 
lent monograph on ‘ Magen und Duodenal 
geschwuer Kalk from von Bergmanns 
cbmc expresses the opimon that the gastnc 
juice has agam marched to the foreground as 
a genetic factor of ulcer contending how ever, 
that the excess of hydrochlonc acid is due to a 
Dysharmome des vegetativen Nervensys 
terns Lastly Buechner s view has recently 
been endorsed also from a surgical source 
(von Haberer) 

With reference to the therapeutic beanng 
of the view of ulcer genesis maintained m the 
foregomg the following may be quite gen 
erally said The main object would be to 
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control and reduce as far as possible the pro 
duction of h> drochlonc acid by suitable diet 
jng in accordance with the experiences j,amed 
chiefly through the Pavlov school the<5e et 
penences ha\ang already been applied at 
many climes It wll however be necessary 
to devote greater attention than before to 
the psj chic phase of acid secretion in a fast 
mg stomach The old dinical obsenation of 
the beneficent and healing effect of aikahne 
treatment more closely worked out by Sippv 
also recedes further support by putting the 
action of the acid gastric juice m the fore 
ground 

Considering surgical therapy wtfa its rather 
var3nng measures the operation Billroth I 
which reduces the production of h>dro(hlonc 
acid removes that part of the gastral system 
nhich i<. most susceptible to ulceration while 
retaining to the greatest possible extent the 
normal topography and normal discharging 
conditions is probably the method that viclds 
the best results and shows extremely few or 
no cases of relapse or postoperative ulcer (von 
Habeter Bohmansson) 
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T he «source and nature of the ammotic 
fluid its rate of formation the mode of 
reabsorption if reabsorption occurs the 
factors which go\em its \oIume are all mat 
ters of conjecture concerning r\hich but little 
data exist E\en the chemical composition 
has been studied in detail bj onlj one modem 
investigator This mtereatmg and important 
fluid IS not mentioned in most textbooks of 
phj siology and biochemistry 

In this paper v,e are reportmg comparative 
studies upon the human ammotic flmd and 
maternal blood in 33 mstances and studies 
upon the ammotic fluid alone m 3 instances 
Our data lend support to the theory that 
the ammotic fl uid is pnmanly a did A^te^f 
either ^mater ^ or letol blood. di luted-Jo a 
V arying e xtent by fetal unne 

METHODS 

The ammotic fliud was obtained m two 
vs ays One method was to use a larg^bore 
needle pimcture the unniptured bag of fore- 
waters as it presented at the vulv a and draw 
the fluid mto a synnge the other was to ex 
pose the unruptured membranes at cssarean 
section and withdraw the fluid with sjTinge 
and needle Occasionally the ammotic fluid 
was contammated with a shght amount of 
blood All fimds except those obtamed early 
m pregnancy which were clear were centn 
fuged to remove the v emLx casiosa 

Elood was obtamed from an arm v em with 
out stasis and received directly under oil 
The blood was centrifuged under oil and the 
serum pipetted off placed imder oil and kept 
cool until used In all except 3 cases the am 
motic flmd was obtamed before the sample of 
blood These tunerelationshipsandtypesof an 
ffisthesia and operation are shovra in Table V 
Total solids were determmed gravimetn 
cally upon i or 2 cubic centimeter samples 
dried to a constant weight between 10^ 
degrees and no degrees C Specific gravity 


was done bv the drop method of Barbour and 
Hamilton The depression of the freezmg 
pomt was determined with the Beckmann 
cry osoipic apparatus a Heidenham thermom 
eter and a mechamcal stimng device bemg 
used (Fmdiay) '^blondes were determmed 
either by the method of Van Sly ke or by the 
modification of V il'on and Ball \\ e obtamed 
identical results by the^e two methods before 
adoptmg the modification Sodium determi 
nations were done by the Rourke modification 
of the Kramer and Gittleman method Cal 
aum was determined by an unpubhshed 
method of Fiske The total mtrogen of the 
senun was obtained by the Dyer modification 
of the Kjeldahl method i cubic centimeter of 
scrum bemg u ed The total protem of the 
scrum was calculated by subtractmg the non 
protem mtrogen from the total mtrogen and 
multiplying by 6 2^ The total protem m the 
ammotic fluid was determmed by the method 
of Dems and Ay er and m 4 mstances checked 
by the macro-Kjeldahl method (Table I) The 
agreement was v ery satisfactory 2v on protem 
nitrogen and creatinme were determmed bv 
the method of FoUn and Wu The total 
reduemg substances were determmed bv the 
Folm and Wu method using the modified 
sugar tubes of Rothberg and Ev ans 

A east fermentation was determmed by the 
method desenbed by Benedict Hvdrolvsis 
was done accordmg to the method u«ed bv 
Folm and Berglund 

Osazones of the sugars were formed usmg 
a pheny 1 by drazme sodium acetate mixture as 
described by Hawke and Bergeim m their 
textbook The protem was remov ed from^the 
amm otic fluid before the phenyl hydrazine 
mixture was added by addmg a few drops of 
a 5 per cent solution of acetic aad heatmg on 
a water bath for 2 to 3 mmutes and then 
shakmg with purified a nim al charcoal and 
filtering Six or 7 cubic centimeters of 
filtrate were used for the osazone reaction 




Dilto Scholar Ma.wadimeta General 


636 SURGFRY GYNECOLOGY AND OBSTETRICS 


TABLF I — COUPARISOM OP AU^^IOTIC PLUID 
PROTLIN VALUTA BETERMINED BY MACRO 
RJELDMIL AND BY DBMS AYER METHODS 
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TABLE n — AVERAGE PIGURES (SEVEN CASES) 
OP ZANGEMEISTER AND MEISSL^ POR MA 
TERNAL SERUM PETAL SERUM AND AM 
NIOTIC PLUID 



Williams 10^0 states that there are lour 
mam vic^s as to the origin of the aimwotic 
fluid (i) fetal unnc (2) transudation from 
maternal blood (31 secretion through am 
niotic epithelium (41 mixed ongin Portal 
according to Williams m the 17th century 
suggested that the amniotic fluid consisted of 
fetal unne 

'Shmidt on the basis of histological studies 
hfTieved that the amniotic fluid is secreted by 
the placental ammotic epithelium}, (the cells of 
the ammon near the center of the placenta are 
high columnar gradually becoming cuboid.U 
tosv ard the periphery and almost flat opposite 
the placenta) 

, Wagner believed that the fetal kidneys of 
animals function only when the maternal V id 
neys have been largely destrovedj 
Rcmwein and Heinlem on the other hand 
found m the amniotic fluid of the cow benzoic 
acid hippunc acid creatinine histidine and 
methvl guamdin and conclude that amniotic 
fluid IS a vvaste product similar to urme 
L>eno made a careful study of the physical 
and chemical properties of human amniotic 
fluid This IS the most important study of this 
sort in the literature Uyeno gives no data on 
matemd blciod howe%eT nor does he draw 
condu ions from his data as to the nature of 
the amniotic fluid In general lus data closely 
resemble our own The few significant differ 
ences will be discussed below 
One of the earliest and by far the most im 
portant comparativ e studies of amniotic fluid 
and maternal and fetal blood is that of Zange 
meister and Meissl m 1903 These investiga 
tors determined the freezmg point spccibc 
gravaty 'chloride mttogen rest mtrogen and 
•^protein m neatly simultaneous samples of 
human maternal blood fetal blood and 
amniotic fluid in 7 cases at term one of which 


consisted of identical twins In this case both 
the amniotic fluids were examined The 
averages of their figures are presented in 
Table II The maternal and fetal sera were 
isotonic within o 005 degrees m all but i cfl e 
in which a freezing point difference of 0015 
degrees was found The chloride content of 
these two sera was also nearly identical the 
greatest difference being 15 milligrams per 100 
cubic centimeters The specific gravitv of the 
fetal serum was uniformly less than that of 
the maternal serum as were also the total 
mtrogen and protem contents The rest 
mtrogen was dUo less m the fetal erum m all 
but one case m which the rest nitrogen w as 
identical in the two fluids These findings 
jusUfv the conclusion that at term fetal blood 
IS m osmotic equihbnum with maternal blood 
and es'^tially identicsfl in composition with 
It except for the lower plasma protem content 
The lower protein content of the fetal blood 
has been ub equently confirmed by Plass and 
Matthew 

Zangemcister and Meissl found the am 
niotic fluid to be always hypotonic to maternal 
and fetal sera the amniotic fluid freezing 
at from 033 to 080 degrees C higher than 
the maternal serum The chloride content of 
the amniotic fluid closely paralleled that of the 
two sera but av eraged slightly less The spe 
cific gravity total nitrogen and protem con 
tent were much less than that of the sera m all 
cases The rest nitrogen of the amniotic fluid 
was usually greater than that of the maternal 
and fetal sera It will be seen later that these 
findings closely resemble our own 

Zangemeister and Meissl showed that the 
hypotonicity of the ammotic fluid could not 
be due to excess of carbon dioxide in the sera 
lor they were unable to lower the osmotic 

M *n 1>«T> ir»<J W h sch 93 63 



MAK.rPEACL 


'REMONT-SMITH, DAILEY, CARROLL AMNIOTIC FLUID 637 


pressure appreciably |by aerating the blood 
serum iMth hjdrogeij Thc> reasoned that 
the lo^ver osmotic p^ssure of the amniotic 
fluid could be explaiilcd only b> a dilution 
with some hjpotonicl solution They then 
presented data on tfe freezing point of 9 
samples of urine of newborn infants — these 
ranged from -o 148 degrees to 340 de 
grees C with an average value of -0203 
degrees C The chlonde (sodium chlonde) 
contents of these unnts ranged from 123 to 
403 milligrams per 100 cubic centuneters with 
an average value of 299 milligrams per 100 
cubic centimeters These unnes w ere all pro 
tein free The unnes of four infants 24 hours 
to 6 days old had freezing points ranging from 
-o 609 degrees to i 064 degrees C while the 
chloride v\ as only moderately increased rang 
mg from 227 to 441 milligrams per 100 cubic 
centuneters The increased concentration of 
unne in the first few days after birth is there 
fore due chiefly to substances other than 
chlondes These are present only m small 
amounts m fetal unne 
Zangemeister and Meissl calculated that 
16 s per cent of ammotic fluid must be fetal 
unne to give the amniotic fluid Us average 
concentration This would mean an average 
of 81 cubic centimeters of unne (ammotic 
fluid volume taken as 500 cubic centimeters) 
As how ever there must constantly be a tend 
ency for the ammotic fluid to be approaching 
an equihbnum with the maternal or fetal 
blood somewhat more than this amount of 
unne would be required As the fetus could 
not form 81 cubic centimeters of unne dunng 
labor fetal urine must be forming m the 
latter portion, of pregnancy particularly as m 
a few instances ammotic fluid obtained before 
or just at the onset of labor was definitely 
hypotonic to maternal blood In one case of 
abortion at 5 months (fetal length 25 centi 
meters) the maternal serum had a freezing 
point of -o 535 degrees C and the ammotic 
fluid o 520 degrees C (This ammotic fluid 
was coffee brown and contained 069 per 
cent metha;moglobin ) Zangemeister and 
Meissl concluded that as early as the fifth 
month of pregnancy the ammotic fluid must 
be diluted with an appreciable amount of 
fetal urine 


These data of Zangemeister and Meissl have 
been given m some detail because it is the 
most important in the literature and because 
our own data are closely parallel 

Gruenbaum agrees with Zangemeister and 
Meissl that the ammotic fluid is hypotonic to 
maternal serum and quotes stv eral authors to 
this effect He emphasizes the fact that 
Jacque found at 6 months pregnanej the 
freezing point of the ammotic fluid -o 520 
degrees C and that of the fetal blood -o 530 
degrees C Gruenbaum presents data on the 
ammotic fluid in one case at 8 w eeks of preg 
nanev Nine cubic centimeters of clear fluid 
were obtained slightly alkaline to litmus with 
a dry weight of i 048 per cent ash o 606 per 
cent and freezing point -o 495 degrees C 
Unfortunately the maternal blood was not 
examined Gruenbaum concludes that m the 
earlier months of pregnancy there is less differ 
ence in freezing point depression between 
ammotic fluid and maternal blood than at 
term 

RXSULTS 

Our data on maternal serum and ammotic 
fluid in 21 cases at term are shown m Table III 
and m 15 cases earlier m pregnancy are shown 
in Table IV 

In general our findings are similar to those 
reported by Zangemeister and Meissl and by 
Uyeno Our values for chlonde in the am 
niotic fluid however are somewhat higher 
than those reported by these observers The 
values of Williams and Bargen for chlorides 
in ammotic fluid are so low averaging 5 93 
milligrams per 100 cubic centimeters in nor 
mal fluids as to be inevplicable except on the 
basis of a mispnnt As is shown m Table II 
Zangemeister and hlcissl found the chlonde 
value in the ammotic fluid close to but av er 
aging slightly less than that m the maternal 
serum In our cases at term (Table III) the 
average value was definitely higher m the 
ammotic fluid than in the maternal serum 
In 7 casts only w as the relation reversed the 
greatest excess m the serum being 20 milli 
grams per 100 cubic centimeters (Case 5) 
while 8 cases showed an excess of chlonde in 
the ammotic fluid of from 30 to 124 milli 
grams per 100 cubic centimeters In all of the 
12 cases before term (Table W) the ammotic 
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TABLE \ — TIME RELATIONSHIPS AND 
TYPE OP ANESTHESIA 


C it 
t 

!>*'« ^un 
m “’e J 

d blood 

A \ t 

C mn 


5»nj 

h 

s bon 1 bo 


S M. 

h 

h ta I bo 


tn 

G VO y* rf Ji 



m 

( -tceyrr nu 



in 

0»s-o d ih 


fj 

tn 

Gu-o yt eod Uier 




C VO y d tb 


no 

Ge«-oirv d h 


RU 

G -on d th 



JOU 

Sp 1 mo ph opolo- 

Bi iad»«->ry 

C ca .rfct 

— 


bp 1 morphis I MO- 

pal nu 

C»v> it 

mi 

Oevoxy d h 

tna it 

“““ 

p U m pbu d 01 
pol itu 

Oi a 



bp 1 

Ctut 



V \ 

Caaat anu ti 



Sr 1 

MCt, ' 


mj 

Ca4« n d tb 

i»tai It t> 

s 


G 4 V ead b 

C»<4cta w 

— 

m 

0 -oty* d b« 

anw 

Blmd ult b« 

(*u-«iyn wd (b 

C»lt «a it 

" 4 " 

BU 

S 1 tn rph d > 

Om mi 

DU 

G VO t d tbtt 

C«aa -a <« U 

Blood kra be 
f h 

C VO rc d th 

Ryd stfuot rsiiR 

t d ID s 

b d 

«a t>i> t* 

bn 


H dratnoi rsip> 




5B> 

Local m pbi wid o- 
pol ns 

Crta 

4 


Lt I fn^xy d 

b morpbs d 

po) m 

C«. a«Mts 

SBU 

bp al tn phsn d o- 

Hy to«y 


■n 

P 1 



mi 

snal nycjy 

Hy tcums 










>1 pb p 1 m 




pus 1 as Tpbs and o- 
pol 


— 

MliodUl b> 

G -0 d b 



Kjr eiertoray 


fluid chlonde ^\as definitely higher than that 
m the mitetnal '^erutn In the Jew ca*^ in 
which calcium was determined our -values 
are definitely lower than those reported 
Uteno Uveno was not able to demonstrate 
the presence of creatinine or sugars m the 
amniotic fluid ^\l^^aIns and Bargen how 


ever found creatmint and reducing substances 
in the amniotic fluid Here as in the case of 
chlorides their figures are so bizarre that some 
error m the position of the decimal point must 
be assumed It is therefore futile to compare 
their figures with ours In 7 instances w e has e 
determined creatinine m maternal blood and 
amniotic fluid and m every instance the 
amount in the ammotic fluid exceeded that in 
the serum (Tables III and IV) As the color 
produced m the Folin and \Vu method is not 
specific for creatinine and as -we have not 
identified creatinine as such in the ammotic 
fluid there is no assurance that creatinine w as 
actually present m the amounts indicated 
The reducing substances in the ammotic fluid 
determined by the method of Folio and Wu 
and calculated as glucose ranged from n to 
62 with an average of mflhgrams per 100 
cubic centimeters m the cases at term 
(Table III) while in the cases before term the 
range was from 11 to 86 with an average of 
42 milhgtaros per 100 cubic centimeters 
(Table IV) The maternal serum sugar in 
these two groups of cases averaged 114 to 118 
milligrams per too cubic centimeters respec 
tively 

The characteristic osazones of glucose and 
of lactose were formed m the protein free fil 
trite of sev eral but not all fluids at term while 
m one case at from j to 4 months pregnancy 
the osazone of gluco e but not that of lac 
tosewas demonstrated Wc have also demon 
strated the presence of a fermentable reduemg 
substance presumably glucose in 13 samples 
of ammotic fluid The total reducing sub 
stances were sigmficantlv lowered by yeast 
fermentation in every case In i cast the 
reducing substances dropped from 58 to 4 
milligrams per too cubic centimeters after 
fermentation with veast In 8 of these in 
stances mild bvdrochlonc acid hydrolysis of 
the protein free filtrate after > east fermenta 
turn produced an increase m tht reducing sub 
stances in 4 cases at term suggesting the 
presence of di -or poh saccharides while 3 
cases early in pregnancy andi at term showed 
no such increase m reducing substances after 
hydrolvsis The e data are shown m Tablet I 
They mdicate the presence of small amount 
of glucose in human ammotic fluid and sug 



gest that di or polysaccharides (lactose) may 
be present in small quantities at term 

In agreement with Zangemeistcr and Meiss! 
Tie have found the amniotic fluid to be hypo 
tonic to the maternal serum at term We 
were unaware of this earlier work of Zange 
meister and Meissl until after our data had 
been collected It is interesting therefore 
that w e should ha\ e follow ed the same reason 
mg and reached the same conclusions in trying 
to explam the hypotonicity of the amniotic 
fluid 

DEDUCTIONS 

Dunng the past eight years two of us 
(F F S and MED) have been making com 
parative studies between human blood serum 
and vanous bod> fluids particularly the 
cerebrospinal fluid This fluid which is a 
nearly protein free dialysate isotonic with the 
blood plasma and m osmotic equilibrium with 
it has however a much higher chlonde con 
tent than the blood serum or plasma and this 
difference in chlonde is believed to compen 
sate for the almost complete absence of pro 
terns or other colloids from the cerebrospinal 
fluid (Mcstreaat) We have found in vanous 
body fluids (pleural pentoneal and cedema 
fluids) that the higher the protein content of 
the fluid i e the nearer its protein content 
approaches that of the blood serum the less 
excess of chlonde will the fluid contain (lo) 

Our idea m examining the amniotic fluid 
was to compare it with cerebrospinal fluid 
expecting that it would also be a relatively 
protein free dialysate in equUibnum with 
either maternal or fetal serum When we 
found that the amniotic fluid was regularly 
hypotonic to the serum we reasoned that if the 
amniotic fluid was ongjnally a dialysate in 
equilibnum with the blood it must be diluted 
appreciably at terra with some distinctly 
hypotonic fluid We were able to obtain three 
samples of fetal unne two at term and one at 
6 months These are presented in Table VII 
The data are very similar to that obtained by 
Zangemeister and Meissl previously men 
tioned Unne is present in the bladder earher 
than this for m one case at 3 to 4 months 
pregnancy a few drops of unne were obtamed 
by gentle pressure on the abdomen of the 
fetus It wtH be seen that these unnes are 
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TABLE VIII — AVERAGE VALUES FOR NORltAt 
SERUM SERUM AT TERM CEREBROSPINAL 
PLUID AND AMNIOTIC FLUID 
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very' dilute and if poured mto an amniotic 
fluid originally isotomc with, blood would ren 
der the ammotic fluid hypotonic Now if this 
hypothesis be true that the amniotic fluid is 
onginally a dialysate m equilibrium with 
maternal or fetal serum later diluted by 
fetal unne the earlier m pregnancy the am 
mode fluid IS obtained the less fetd unne it 



Fig Th s figure sh ws thi t ndeocy for th amaiot c 
flu d to becom more ad toot hypotomc t tb maternal 
s rum as pregnancy d ances 

should contain and the more nearly jsotonjc 
\%jth the Wood it should be Gruenbaum had 
already suggested that m the earlier months 
of pregnancy there was less difference between 
the freezing points of amniotic fluid and roa 
ternal serum than at term Our data would 
seem to bear this out A companson of the 
freezing points in Tables IH and IV shows 
that ihe average freezing point difference at 
term between maternal serum and amniotic 
fluid was 050 degrees C while the average 
for the earlier months of pregnancy was only 
020 degrees C (The only instance in which 
the amniotic fluid was slightly hypertonic to 
the maternal serum occurred in this group 
Case 31 ) This is even more strikingly 
brought out in Figure i which show s a definite 
tendency for the difference in freezing point 
between amniotic fluid and matemai blood 
senim i e the hypotonicity of the amniotic 
fluid to increase as pregnancy advances It 
should be noted that in two of our earliest 
cases 29 and 35 amniotic fluid and 
maternal serum were essentially isotonic To 
make the picture complete a similar relation 
ship should erist m regard to chlondcs It will 
be remembered that Zangcmeister and MeissI 
found the a\erage chloride content of the 
maternal serum to be 627 mdligraras per 100 
cubic centimeters while that of the amniotic 
fluid at term was 630 milligrams per zoo cubic 
centimeters In spite of the fact that these 
values were so nearly identical the average 


F g 4 Th figu sh ws the t ndency fo the chlond 
c c 5 othe&mm icflud e thatioth maternal serum 
to increase s the i ezmg po nt difle sc dec eas s 1 
wb Q tlte amm t c flu d u m st oea ly sot m mih mat 
nal nun the chloride difference b tw n the amniotic 
flad and maternal serum s g test ppeoachmg that 
found betw en pr tein po cedema fluid 0 cer brospmal 
fluid and th blood serum 

'll) a rag th! ride difference b Iwe a adema flwdi 
(tb a rag I cases c ntaimng less than x p c nt 
protein) and b! d serum awU tharagdiff ace 
betwe a norm I c eb spinal flud nd bl d serum is 
indicated nth chart 

freezing point depression was -o 537 degrees 
C in the maternal serum and -o 487 degrees 
C m the amniotic fluid (Table II) They 
were at a loss to account for this difference in 
osmotic pressure with chloride values so 
nearly identical Our data at first sight would 
seem to increase this difficulty for while our 
average figures for the freezing point of ma 
ternal serum and amniotic fluid at term 
-o 551 degrees C and -o 502 degrees C are 
an^agous to theirs our average chlonde con 
tent of the amniotic fluid is actually greater 
than that of the maternal serum (maternal 
serum 604 milligrams per 100 cubic centi 
meters ammotic fluid 622 milligrams per 100 
cubic centimeters Table III) Our previous ex 
penence with other body fluids has shown us 
that when a protein poor fluid is isotonic with 
the blood serum it will alwaj s have a con 
siderably higher chlonde content The cere 
brospinal fluid is an outstanding example 
Here an excess of 140 milligrams per 100 cubic 
centimeters are found in the cerebrospm^ 
fluid over that in the blood serum even though 
the freezing points of these two fluids are 
identical In cedema fluids pentoneal and 
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pleural fluids uhich liavc a considerably 
higher protein content than the cerebrospin^ 
fluid the excess of chlondes over the semm is 
less On this basis \iould expect the am 
motic fluid if isotonic 'Path blood to have a 
chlonde content considerably higher than 
that of the blood serum although not as high 
as that of cerebrospinal fluid for the amaiotic 
fluid IS not as poor in protein as the cerebro 
spinal fluid A comparison of blood serum 
spinal fluid, and ammotic fluid is gnen m 
Table VIII It will be seen that if the cere 
brospinai fluid v-eie diluted approximately 
12 per cent it ivould have a composition as 
regards chlonde sodium and freezing point 
approximately tiiat of the ammotic fluid 1 e 
It would be definitely hjpotomc to the serum 
but would still have a considerably higher 
chlonde content 

A further dilution would of course further 
lower the amniotic fluid chlonde till eventu 
ally it would become leas than that of the 
maternal serum At such a point the ammotic 
fluid should be considerably hypotomc to the 
maternal serum In 7 cases at term the 
chloride conteat of the ammotic fluid was less 
than that of the serum This was never true 
in the cases in which the fluid was obtained 
earlier in pregnam^ In 6 of these 7 cases at 
term with lower chlonde m the amniotic fluid 
than in the maternal serum the freezing 
points were determined and the difierences 
ranged between -055 and - 104 degrees C 
with an average of - 069 degree C wlule in 
the r2 cases at term with higher chlonde con 
tent m the amniotic fluid than in the maternal 
serum and hence presumablj less dilution of 
the amniotic fluid the freezing point differ 
ences ranged from -021 degree C to -066 
degree C ivith an average of - 040 degree C 
In the 10 cases at 8 months pregnanc> and 
earlier m all of which the cWonde content of 
the ammotic fluid was greater than that in 
the serum the freezing point differences were 
even Jess averaging 020 degree C This 
relationship between freezing point and 
chlonde differences is further illustrated m 
Figure 2 There is therefore a general corre 
lation m the freezing point and chlonde data 
which could be interpreted as inducting a 
gradually increasing dilution as pregnaiKy 


progresses of a fluid onginally not unlike the 
cerebrospinal fluid m composition The com 
position of the fetal unne is such that if 
added to the ammotic fluid m suitable 
amounts it would produce such dilution 
There are many irregulanties however m 
this correlation which are difficult to explain 
particularly m Cases 29 and 35 where mater 
nal semm and amniotic fluid are isotonic a 
much greater excess of chlonde in the am 
niotic fluid than actually occurs would be 
expected Undoubtedly unknown factors 
complicate the picture 

SUMiUJlY 

pThe ammotic fluid contains small amounts 
of a fermentable reducing substance which is 
undoubtedly glucose It contains creatinine 
or creatinine hke substances mslightly greater 
concentration than the maternal serum Its 
protein content vanes from 105 to 502 milU 
grams per 100 cubic centimeters at terra It 
has slightly less sodium and usually slightly 
more chloride than maternal serum at term 
In the earlier months of pregnancy the 
dflonde m the ammotic fluid is alw ays greater 
than that of the maternal serum At term 
the ammotic fluid is distinctly hypotonic to 
maternal serum but in the earlier months of 
pregnancy this hypotomcity is less and m 
the earliest months the ammotic fluid may be 
isotomc with maternal serum Thus 'early in 
pregnancy the ammotic fluid approaches the 
composition of other protein poor fluids which 
are in osmotic equilibnuin with the blood 
plasma This suggests that the ammotic 
fluid onginates as a dialysate in equilibnmn 
■with the maternal and fetal body fluids The 
fetal urme is definitely hypotomc and is 
present m the bladder as early as the fourth 
month m pregnancy This indicates that as 
pregnancy advances the ammotic fluid be 
(»mes more and more diluted by the hypo 
tome fetal unne » 
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A Turther Contfiddtton to the Experiuental Study op the Covtractioss of the Kidvfy 
Peuis‘ 

J LEO\ JONA DSc (Ab l) MD (Melb) MS (Ap i) FCSA MELBoritvE Australia 

H ryA t tCys IptUm Up I,M1boni 


I N former contnbutions (3 4) the author 
has drawn attention to the clinical and 
experimental evidences of the contrac 
tions of the kidney pelvis The calyces and 
pelvis of the kidney constitute a muscular col 
lecting mechanism for the unne secreted by 
the kidney and brought down by the collecting 
tubules The unne thus collected in the 
cal> ces IS passed b> contraction of the C3l> ces 
(contracting in succession from above down 
ward) through communicating channels to the 
bod> of the pelvis Dunng the systole of 
the caljx the corresponding communicating 
channel relaxes and then contracts again at 
the end of the calycal systole thus constitut 
ing a muscular \ al\ e ^\ hen the three cal> ces 
ha\ e Completed their s> stole the body of the 
pelMs which dunng t^s penod has been re 
iaxing to accommodate the unne passed in 
from the calj ces contracts with a snap like 
action (hence suggesting the name ventnde 
of the pelvis ) and the globule of unne is 
passed m to the ureter along which it is car 
ned bj a penstaJtic wave 

F om til Departme t IPbiuoIoo' Um 


CLINICAL OBSERVATIONS 

In making further observations on this sub 
ject several points of interest anse Appar 
ently in the contraction of the calyx the 
attachment around the bases of the pyramids 
constitutes more or less the fixed point and 
the contraction of the cal>x commences at 
this point This is m the region of the mus 
culans spiralis papill® of Muschat (7) As re 
gards the communicating channel this be 
comes shorter as well as wider during the 
penod of relaxation and conversely dunng 
its penod of contraction it becomes narrower 
and longer Observing a senes of kidneys both 
bj pyeloscopy and pyelography it appears 
that in general the lumen of each of the two 
upper communicating channels becomes quite 
obliterated at the moment of maximal con 
traction while the communicating channel be 
tween the lower calyx and the body of the 
pelvis often remains more or less patent dunng 
the systole of the ventnde any great degree 
of regurgitation being apparently prevented 
by the fact that the first part of the ventnde 

cm 7 f if Iboim Uclbooni A trxlub 
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Fi" 1 Chart of Mrs F B Pyelitis due to d>sfunction cured by a sin le injection of 
pituitnn Patient had had 8 convulsions before admission to hospital and one at ii 10 a m 
lasting 90 seconds after admission The top row of figures indicates days m ho pital The 
se ond row of figures indicates days after birth of child The shaded areas indicate the 
quantities of unne The heai'y line shows temperature curve the parallel lines the blood 
pressure curve 


to contract dunng its systole is the part in 
relation to the communicating channel and 
also the fact that the lower calyx is more or 
less completely contracted being at the end 
of Its systole when the ventricle com 
mences its systole It was also noticed that 
quite commonly the uppermost communicat 
ing channel was much longer and narrower 
than the others and one can easily understand 
how much more readily spasm could be set 
up m this part with consequent dysfunction 
and this too was often observed in cases of 
pyelitis and ‘ kidney pain One may concede 
that as a general rule dysfunction of any hoi 
low viscus IS accompanied by pam, and resto 
ration of normal function gives relief from this 
pain This condition of dysfunction no doubt 
accounts for many cases of obscure kidneypam 
in which chemical and bactenological examin 
ation of the urine and ordinary pyelographic 
examination yield only obscure findings as re 
gards causation but in which pyeloscopj will 
often solve the diagnosis An interesting fea 
ture IS this quite often patients ha\ e suffered 
from pam or the symptoms of pyelitis off and 
on for weeks, months or even jears and on 
pyeloscopic examination some form of dys 
function has been re\ealed on instituting 
some medical treatment often a single injec 
tion of morphine esenne pituitnn, or flavine 
the underlying neuromuscular cause of the 


dysfunction has been disturbed and normal 
function restored and the patient is cured and 
often remains cured The accompanying chart 
(Fig i) illustrates one such case the history 
of which IS briefly as follows 

Mrs F B aged 18 >ears prunipara was ad 
muted to the Women s Hospital Melbourne on 
April 7 1930 suffering from eclampsia she having 
had 8 fits before admission She had one convulsion 
after admission She received conservative treat 
ment and was delivered 4 15 a m on April 9 On 
April J5 her temperature was 103 degrees F pulse 
128 and she complained of marked tenderness in the 
right lorn Urinalysis disclosed acid reaction and 
the presence of pus which contained bacillus coli 
communis on culture Patient was put on atrates 
and the usual medical treatment for pyelitis but 
Without relief On April 21 1930 pjeloscopy was 
done and disclosed dysfunction of the kidney pelvis 
and ureter dilated upper caKx spasm of long com 
mumcatmg channel from upper calyx and relaxation 
of channel to lower calyx marked antipenstalsis in 
Upper ureter with great pain not relieved by injec 
Uon of morphine X grain She was relieved m 10 
Seconds by injection of i cubic centimeter of pituitnn 
With restoration of normal kidney pelvis and ureter 
action Patient has been quite well since 

,,^6 fact that the mere passage of the ure 
teral catheter did not relieve the condition is 
to be noted nor did an injection of morphine 
but an injection of pituitnn was specific in 
this case 

In observing the contractions of the kidney 
pelvis the thought continually obtrudes itself 
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\\ hat ts happening to the rest of the kidney Again What happens at the orifices and 
« hile these ^ anous parts of the pelvis are con ends of the collecting tubules when the calyces 
tracting and relaxing^ One must recognize contract^ Do the active contraction and re 
of course that the kidney is not endosed in laxation of the cal>ces and the efficient empt) 
an absolutel> ngid membrane otherwise mg of the pelvis facilitate the passage of unne 
naturallj the records obtained in the erpen from the collecting tubules and thus indirectly 
mental animal when the kidney is plac^ in mcrease the quantit) of urinary flow and on 
an oncometer would not be possible This was the other hand does sluggishness of this mus 
investigated and will be referred to later culature impede the urmary outflow from the 
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Fjg j Action of a^mn 
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Fig 4 Action of caffeine 


collecting tubules and thus dimmish the total of the \ ascular pulsation ’ m the kidney in 
amount of unne produced? Is the diuresis the same way as the respiratory movements 
induced by some drugs such as pituitnn or affect the flow to and from the heart, or does 
caffeine accounted for in this way? Coes the it act simply b> mechanically facihtating the 
activity of the pelvic musculature and the removal of the unne and thus mcrease secre 
muscularis spiralis papill$ of Muschat so toiy activity by di^mshing the mechamcal 
rhythmically affect the renal circulation as resistance to secretion C back pressure' )? 
actually to influence the amount and degree What conditions too, predispose to the de 
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\ elopment of the ^ anous tj pes of <J> sfunction 
especiallj spasm of a communicating channel 
or ureter with or without antiperistalsis and 
nhat are the exciting causes? These and 
many other problems must be investigated 
from the clinical and experimental sides both 
and the observations herein recorded are an 
attempt to elucidate some of them 



Fjg 6 lofl e c fs«u nof agus n« mmcdiat ly 
alt r iDjfct a of atrat of od 


EXPERIilEVTAI. 

The graphic method described b> the au 
thor m a former communication (4) was used 
but at the same tune the kidney was enclosed 
in an oncometer wluch registers alterations in 
kidne} volume -nhich alterations are usuaU> 
regarded as being due to alterations in arteno 
lar volume It at once be seen from the 
traangs that although m some cases altera 
tions of kidney volume and renal pelvns vol 
urae apparenU> run paralld in other cases 
one sees alterations jn kidnej volume without 
apparently any alteration in renal pelvis vxil 
ume and vice vefta but stJJ one feels that 
occasionally the one may be a disturbing ele 
ment in the faithful recording of the other and 
wherever possible experimental conditions 
were set up aiming at eliminating disturbing 
factors 

Dru^s The actions of various drugs were 
investigated some on account of their known 
diuretic action and others for special reasons 
From time to time certain drugs hav e been 
held up as being specifics for pyelitis when 
intravenously injected and more recently 
mercurochrome and aenflavane have had a 
vogue here The drugs are excreted in the 
unne and are supposed to exert a direct anti 
septic action on the unne m the kidney pelvis 
From the small doses used one has felt that 
after injection the dilution m the blood and 
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Fig 7 Action of pitmtrm (See also Fig 8\) 



Fig 7A Effect of section of vagus nerves after injecting pitmtnn 


urine are so great that there can be no ques 
tion of any antiseptic action and that there 
fore any beneficial action due to these drugs 
has been due to some local physiological ac 
tion As •uill be seen later, both these drugs 
have a histamine like action due either to their 
liberating a histamine t>pe of body m the 
arculation or ha\ing a histamine type of ac 
tion m themseh es 

The drugs which were investigated were 
quinine, aspinn caffeine sodium citrate pi 


tuitnn eserine atropine adrenalin histamine 
(ergamme) acnflavine mercurochrome The 
effects of section of the vagus nerves on the 
action of certain drugs was also in\ estigated 

EXPERIMENTAL RESULTS 

Synchronous tracings of blood pressure kid 
nej volume (oncometer) and contractions of 
the kidnej pehis were taken The animals 
used were medium sized dogs which had re 
ceived an injection of 4 grams of morphine 
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EXPERIMENTAL 

The graphic method described by the au 
thor m a former communication (4) was used 
but at the same time the kidney was enclosed 
in an oncometer which registers alterations m 
kidne> volume which alterations are usuall> 
regarded as being due to alterations in arteno 
lar volume It will at once be seen from the 
tracings that although in some cases altera 
tions of kidnej volume and renal pelvis vol 
ume apparently run parallel in other cases 
one sees alterations in kidney volume without 
apparently any alteration m renal pelvis vol 
ume and vice vefta but still one feels that 
occasionally the one may be a disturbing ele 
ment m the faithful recording of the other and 
wherever possible experimental conditions 
were set up aiming at eliminating disturbing 
factors 

Drugs The actions of various drugs were 
investigated some on account of their knowm 
diuretic action and others for special reasons 
From tune to time certain drugs have been 
held up as being specifics for pyelitis when 
intravenously injected and more recently 
mercurochrome and acnflavine have had a 
vogue here The drugs are excreted m the 
unne and are supposed to exert a direct anti 
septic action on the unne in the Udne> pehis 
From the small doses used one has felt that 
after mjection the dilution m the blood and 


velopment of the vanous types of dysfunction 
especially spasm of a communicating channel 
or ureter with or without antipenstalsis and 
what are the exciting causes? These and 
many other problems must be investigated 
from the clinical and experimental sides both 
and the observations herein recorded are an 
attempt to elucidate some 0/ them 



Fg 6 laflu nee of seen n f gu rves mined at Ijr 
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Fig 7A Effect of section of \agus nervesaftennjecting pituitnn 


urine are so great that there can be no ques tuitnn csenne atropine adrenalin histamine 

tion of any antiseptic action and that there (ergamme) acnflavme mercurochrome The 

fore any beneficial action due to these drugs effects of section of the vagus nerves on the 
has been due to some local physiological ac action of certain drugs was also investigated 
tion As will be seen later both these drugs 

have a histamine like action due either to their experimental results 

liberating a histamine type of body in the S>nchronous tracings of blood pressure kid 
circulation or having a histamine type of ac ncy volume (oncometer), and contractions of 
tion in themselves the kidney pelvis were taken The animals 

The drugs which were investigated were used were medium sized dogs which had re 

quinine aspirin caffeine sodium citrate pi ceived an injection of 4 grains of morphine 
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atropine after pituitno 

val between the peristaltic waves of the pelvis aropbtude of the rhythmic contractions (In the hu 
These waves persisted even when the animal died man being when the kidney pelvis is being examined 
and the blood pressure had fallen to zero and the with the Ouorescunt screen a general slovimg up of 
animal s heart beat and respirations had ceased the peristaltic waves is seen m cases in which the 
(Fig 2 pelvis IS contracting vigorously and quickly ) 

Aspmn (Fig 3) produced a slight fall in blood Caffeine (Fig 4) produces a slight rise m blood 
pressure with no apparent effect on kidney vessels pressure whde the kidney volume remains practically 
The pelvis showed slight relaxation with increase in unaltered but the kidney pelvis shows a definite 
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Fig p Action of adrenalin 
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F c \ Act f h umi c ih w effects blood p dkdeypl wth d without effec 

k d y I m 


susta ned contraction with marked mcresse in the in amplitude of the per stalUc waves The contrai 

amplitude of the peristaltic waves Ths effect is tion of the pelvis is maintained for a much longi 
more marked w th a dose of ^ gram of caffeine than per od when the vagi are cut after the injection i 

ith a 4 g at dose and <lisappears after the injec the ntrate (Fig 6) 

t on of quin ne Ptl t! in as described in previous papers (3 4 

Ctf ol j sod (Fig 5) produces a si ght vasodila causes contraction of the pelvis of the bdnev an 

tat on th fall n blood p essure but a defin te sus a hurr>iDg of the peristaltic waves m the pelvis an 

y tamed contraction of the kidne> pelvis with increase down the ureter Th 3 latter effect is shown in Fij 

ure ^ The usual effect on the blood pressure 
shov n Clinically m cases in which there is dysfuni 
lion eg as m the case of the patient F B quote 
above a single dose of pituitrm is often sufScie 1 1 
correct the dysfunction and re establish norma 
fu ct on 

Esrn e causes contraction of the kid ey pel 
via 

If opt e in the human b ing causes a definite re 
la t on f the kidney pelvis olten accompanied b 
pam wh ch is relieved by morphine eserine c 
pituitrm which induces a contraction In the do| 
however a contraction is sometimes apparentlv ol 
tamed but th s is possibly due to the release of som 
p essor act on but further work on th s po nl is nei 
essa j Its chief action appears to be the cutt n 
out of vagal control which seems to be a real th n 
in the dog for when the vagi are cut or at opic 
injected immediately after an nject on of sav p tu 
tnn or sodium atrate a marked mere se in th 
contraction is produced (Figs 6 and 8) 

idrtnal n causes a steady contraction of the pel 
coming on Jong after the blood pressure ha leache 
Its maximum and lasting lo g after the blood pre 
sure has come back to normal (Fig 9) 





JONA PYELOSCOPY 


653 







' 

\ 







Fig iiA Action of fatal dose of acnila\}n« Note contractions of kidne> pelvis after death of animal (\Vhite line 
indicates break m chart ) 


Etslamxne (Fig lo) produces a fall m blood pres 
sure a passive or secondary constriction of kidnev 
vessels often being associated mth the fall m blood 
pressure and at the same time a relaxation of the 
kidney pelvis Numerous tracings obtained demon 
strate that these two latter phenomena ate quite 
independent of one another and that the movements 
of the writing lever attached to the pelvis of the 
kidney are in no wa> parallel to and are quite m 
dependent of the movements of the writing lever 
attached to the oncometer 

Acrtflavttie (Fig ii) Five cubic centimeters of a 
2 per cent solution of acriflavine (i e o i gram acri 
flavine) gives a tracing practicall> identical with 
that produced by o 003 gram histamine (ergamine) 
but slightly less potent 

ilercurochrome (Fig 12) Fifteen cubic centime 
ters of a s per cent solution of mercurochrome 
(1 e o 75 gram mercurochrome) gives a tracmgprac 
tically identical with that produced by 0003 gram 
histamine but somewhat less potent 

As regards vagal control the traangs obtamed 
after section of the vagi or injection of atropine cer 
tainly suggest that the vagus exerts an iiihibitor> 
action on the contractility of the kidnej pelvis 
musculature 

An interesting feature noted was that the 
kidnej enclosed m the oncometer failed to 
secrete unne although the unnary flow was 
dehnite both before the kidney w as placed m 


the oncometer and after it w as removed This 
leads one to think naturally of the operation 
of decapsulation of the kidney performed with 




Fig II Action of acnflav me 
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at least temporar> success m some cases where 
the kidney fails to secrete 

RESULTS 

The vanous activities taking place m the 
kidney are very complex Not only have we 
the phenomena of filtration and secretion and 
re absorption, m the various essential parts 
of the kidne> but the vascular phenomena 
are also complex the most important being 
the rhythmic flow of blood through the kidney 
by variations m the pressure of the outflowing 
blood in the renal vein — this rhythmic flow 
being recognized as also essential to the secre 
tion of unne the mere maintenance of a head 
of pressure in the renal artery and an outflow 
from the renal v ein though sufficient for secre 
tion IS not adequate for normal purposes (2) 
In addition to all this we have the rhythnuc 
activity of the musculature of the pyramids 
calyces communicating channels and body 
of the pelvis The whole kidney being con 
tamed m a more or less but not absolutely 
resistant and inelastic capsule one is held by 
the innumerable possibilities of action and 
interaction The demonstration of the action 
of vanous drugs not only on the condition of 
tone or degree of contraction or relaxation of 
the kidney pelvis and its v anous parts but the 
effect of these vanous drugs on the rhythmic 


activity of this musculature opens up many 
possibilities Two drugs in particular stand 
out sodium citrate and caffeine One has al 
ways felt that the diuretic action of citrates 
was due m large measure at least to the hy 
drxmic plethora induced while the action of 
caffeine was supposed to be some obscure spe 
cific action on the secreting cells of the kidney 
While we may still regard these modes of ac 
tion as true the direct action on the muscula 
ture of the collecting system from the pyra 
mids to the ureter with a milking effect 
may be quite a considerable factor in deter 
mining the diuretic action of these drugs The 
action of those drugs also which induce or 
stimulate peristalsis or facilitate emptying of 
the renal pelvis either by contraction of the 
pelvis such as pituitnn or esenne by mcreas 
ing the peristaltic waves such as caffeine and 
sodium citrate or by inducing a measure of 
relaxation m some part of the collecting sys 
tern musculature which is in a condition of 
spasm and ensuring uninterrupted pcnstaUis 
with free outflow of unne such as would be 
induced by histamine mercurochromc and 
acnflavine m appropnate dosage — all these 
actions must produce a decidedly beneficial 
effect in those cases where there is hackwork 
ing or stagnation of unne m the collecting 
system Pyeloscopy determines some such 
dysfunction in cases of pyelitis and in many 
cases of obscure kidney pain and once the 
underlying pathological process has been de 
termined all that is necessary to cure the con 
dition IS the exhibition of the appropnate drug 
in the optimum dose to restore normality 
The optimum dose is certainl> a point to be 
considered as overdosage may be just as preju 
dicial to a successful result as faulty diagnosis 
or inairrect therapy the correct dose being 
one which will say cause sufficient relaxation 
to reheve spasm but not sufTicient to cause 
dilatation of the pelvis with backworking and 
exaggeration of symptoms This latter will 
no doubt explain some of the failures obtained 
with forms of therapy which had proved sue 
cessful m other cases of similar type One 
certainly recommends that the therap> to be 
followed should be determined so far as pos 
sible while the kidney is being observed under 
the fluorescent screen The very definite and 
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marked effect of histamine raises many prob 
lems m the pathology of renal pain One has 
seen renal pam severe and resistant to all 
forms of treatment and yet associated with 
apparently no other abnormality than a mild 
baalluna generally bacillus coli communis 
Whether the baallus coU communis or any 
other organism has the power to liberate 
histamine like bodies locally or whether they 
are formed elsewhere and, passing through the 
arculation only exert an action on the ladney 
as part of their general action remains to be 
proved The common association of bowel 
trouble most commonly constipation with 
pyelitis IS recognized, as also is the difficulty 
sometimes expenenced in the differential diag 
nosis of right sided pyelitis from gall bladder 
or appendical trouble The history comes to 
the author s mind of one patient who came to 
him still complaining of a deep seated nght 
sided pam after having had three operations — 
appendicectomy then gall bladder drainage, 
and then cholecystectomy — and in whom pye 
loscopy determined spasm of a very long com 
municatmg channel from the upper calyx 
She was cured bj esenne The association of 
the pyelitis with toxffiima pyrexia and shiver 
mg suggest that a common factor is at work 
m regard to the causation of the local renal 
dysfunction and the general symptoms The 
author some years ago (5) demonstrated that 
the pyrogen wluch was isolated from 
broken up bacteria and which produced py 
rexia when injected into the experimental am 
mal was a relatively simple body of the amine 
type on a fatty acid basis and was apparently 
related to histamine which was discovered 
and so thoroughly worked out by Dale and 
his collaborators (i) In this connection the 
work of Koessler and Hanke (6) is suggestive 
These authors have shown that bacillus coli 


communis will convert histidine (a 6 carbon 
degradation product of protein) into histamine 
in the presence of glycerine or glucose and a 
source of nitrogen (the nitrogen and the glu 
cose or glycerine being essential) The condi 
tions found in the bowel would certainly com 
ply with these requirements especially where 
conditions of bacterial fermentation of undi 
gested foodstuffs exist A vista of further 
possibilities and speculations is opened up by 
this work but a discussion on these lines would 
be out of place and unnecessary here as it is 
merely the author’s desire to attract the at 
tention of the practical clinician to the value 
of pyeloscopy as an aid to diagnosis and 
therapy m this branch of abdominal medicine 
Further work is being done from the clinical 
side in the direction of obtaining graphic rec 
ords of the activity of the human kidney pel 
vis For this work we are using an apparatus 
slightly modified but on the lines of that used 
m the experimental work here described and 
It IS hoped to publish the results of this work 
in due course 

I desire to express my thanks to Professor ^\ A 
Osborne for the use of his laboratories and facilities 
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POSTOPERATIVE LATENT JAUNDICE' 

NOKMAN W ELTON MD DNB BosiOK 

Assist t IS M dici Bost n U mty S bool { di 


D uring a survey of the inadence of 
I latent jaundice icteric Wassermann 
sera were routinely examined for a 
period of 7 weeks at St Mary’s Hospital 
Detroit Michigan by the use of the icterus 
index van den Bergh reaction and quantita 
tive serum bilirubin determination Sera 
were selected because they appeared more 
yellow than normal Almost invariably latent 
jaundice was encountered in such sera by 
one or all of the three tests representing 
about one out of eight of the sera routinely 
taken for the Wassermann test Two hundred 
sera were thus examined and the records of 
the patients carefully studied 
About 75 of these sera were taken from 
patients adimtted because of acadental trau 
ma or from patients who had just returned 
from the operating room The remainder 
were from patients with lobar pneumonia 
pernicious anasmia recognized and unrccog 
nized familial jaundice septicemia cardiac 
failure (rheumatic or luetic etiology) acute 
upper respiratory infection acute follicular 
tonsilhtis pen tonsillar abscess, acute salpm 
gitis, acute epididymitis extravasation of 
unne diabetes mellitus carbon monoxide, 
carbon tetrachlonde lead and lodm poison 
mg hepatic cirrhoses alcoholism cerebral 
haemorrhage, metastatic carcinoma of the 
liver, carcmoma of the head of the pancreas 
acute cholecystitis duodenal ulcer mfectious 
( ‘catarrhal ) jaundice pernicious \omiting 
of pregnancy, thrombo angiitis obliterans 
incomplete abortion and a few from the 
cords of the newborn 

Charts t to 20 On these charts there are three curves 
The upper curve is invanably that of the icterus index 
the middle curve that of the quantitative bilinibm with 
their scales as uidicated at the left At the bottom the 
van den Bergh react on curve is plotted in terms of its 
delaypenod adotonthe direct hne indicating the direct 
positive reaction The delay period scale is in mmutes 
A circle on the direct hoe indicates the presence of an 
immediate golden reaction when the reagent mixes with 
the serum An N at the bottom indicates that the 
direct reaction was negative up to ro minutes O day 
is the day of operation blood bemg taken immediately on 
return from the operating room. 

W k do ia tke D putm t f P tb I gy D 


The technique used for the icterus index 
was the colonmetnc method described by 
Bemheun for the van den Bergh reaction 
that of its originator for the quantitative 
bilirubin the modification developed by 
Thannbauser and Anderson The normal 
icterus index was considered to be from 3 
to 5 with satisfactory sera and the normal 
bihrubm content below o 2 milligrams per 100 
cubic centimeters of serum (6) As for the 
van den Bergh reaction and its mterpreta 
tion it was deemed advisable to re\ ert to the 
terminology described by van den Bergh 
hunself m his recent re issue of Der Gallen 
farbsloff tin Blule rather than to attempt to 
sort out the confusing array of conflicting 
ideas from other sources 
In contusions fractures deep lacerations 
bullet wounds operative incisions cerebral 
hiemorrhage and ruptured ectopic pregnancy 
an mterstitial blood extravasation is a com 
mon factor One cubic centimeter of blood 
alone contams approximately 140 milligrams 
of hemoglobin from which an appreciable 
quantity of hxmatoidm may be formed Rich 
has pointed out that this hematoidm is 
formed at the site of the extravasation and is 
so far as is known identical with bihrubm 
Hence in all of these conditions it may be 
assumed that an excess of bihrubm is formed 
and released into the blood stream to be 
excreted by the liver Latent jaundice follow 
mg the rupture of ectopic pregnancy is well 
known (3) and the latent jaundice of true 
cerebral hemorrhage has been demonstrated 
by Wilder and agam by Cheney Latent 
jaundice also results from traumatic inter 
stitial blood extravasation (i) as mdicated 
on the accompanying table and charts 
Table I exhibits the findings m a represen 
tative group from 63 cases found by the 
examination of Wassermann sera dunng a 
period of 7 weeks at St Mary’s Hospital 
Detroit, Michigan A wide \ariety of acci 
dental lesions without any organic disease 
IS represented It is to be noted that direct 
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positive van den Bergh reactions were not 
uncommon that very short delay periods in 
the reaction were common and that imme 
diate zonal reactions obtained b> overla>ing 


the diazo reagent on the '^cnim prior to mix 
ing were quite common 
Charts j to 70 show the curves in latent 
postoperative h'cmatoidm icterus 


TABLE i~ 

i Bffjli 


D I d s nu 
U lay i s 
V) 1 a X«i 
U I y d< mi 
C 1 y d m> 
P i y d 5 m 
D 1 y d 5 Bi 
D I ycd i m 


-TRAUMATIC CASES* 

^ o 
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Fifty patients were observed after opera 
tion all of whom exhibited some degree of 
latent jaundice in one or all of the three 
tests except in an occasional h^morrhoidec 
tomj Twentj of these were studied serially 
with the three tests and are charted Zonal 
positive reactions were usually immediate if 
the delay penod in the van den Bergh reac 
tion after subsequent mixing was 2 rmnutes 
or less but are not recorded on the charts 
The striking feature of these charts is that 
although the liver function of these patients 
as well as of those suffenng from accidental 
trauma can hardly be regarded as unpaired 
there is evidence of a definite direct positive 
tendency m the van den Bergh reaction dur 
ing the excretion of the overload of bilirubin 
The nature of the anaesthetic used was quite 
irrelevant No chloroform was used The 
amount of pigment to be excreted as well as 
its rate of release undoubtedly vaned some 
what dependent on ^e type of incision 
made the extent of the extravasation and 
the relative vasculanty of the area involved 
Frank direct positive reactions are shown 
in Charts 12 19 and 20 Immediate zonal 
reactions were present at the tune of the short 
delay periods on Charts 2 3 14 and 17 All 
charts exhibit more or less the direct positive 
tendency Chart 20 exhibits the develop 
ment of a direct positive reaction on the 
third day after operation m a case of familial 
jaundice recognized only after hemiotom> 


and maintammg an anomalous immediate 
direct golden reaction until the tenth day 

SUMMARY 

Latent icterus develops following trauma 
accidental or operative probably due to the 
release of a surplus of bilirubm from the in 
terstitial blood extravasation In a study of 
20 consecutive patients undergoing an un 
eventful postoperative recovery after a wide 
vanety of operations in whom either general 
or spinal anesthesia w as used it is found that 
there is evidence of a definite direct positive 
tendencj in the van den Bergh reaction that 
is difficult to explam by any known path 
ological process m the liver and which ap 
pears to be associated only with the excretion 
of a surplus of bilirubin 
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THE COMMON BILE OUCT^ 

JOHN B DEAVEB. MD aho V G BURDEN MD PnnjjjEtran 

T he surgical treatment of disease of the From its gross appearance the common 
biliary tract in the past and present duct appears to be a passive channel for the 
has been concerned chiefly affec transit of bile In view of the surgical impor 
tions of the gall bladder In this period of 50 tanceof the duct a detailed description of its 
years there has been ample time and expe finer anatomy should be of value But such 
rience to evaluate results It has been the cannot be found m modem textbooks of 
pnvilege of the senior author to be an active anatomy The older anatomists described 
participant throughout this half century of glands m the wdls of flie extrahepatic bile 
surgical progress In retrospect on contem ducts The presence of muscular tissue has 
plation of the good and evil in this special been dispute Burden earned out micro 
field of surgery there stands out with the scopic studies on the extrahepatic ducts of the 
prominence of indelible memory the role of human subject and gave a description of the 
the common duct It requires much bitter surgical histopathology When the common 
and trying expenence adequately to appre duct is laid open the internal surface presents 
ciate the importance of the common duct m a charactenstic appearance and at first seems 
the satisfactorj and unsatisfactorj results of to be reticulated but on doser mspection 
surgery of the biliar) tract Unlike the gall under the dissecting microscope it is seen to 
bladder the common bile duct is mdispens- be covered by minute pits or shallow depres 
able yet it is so readily affected by disease and sions some of which contain plugs of mucus 
operative trauma the consequences of which Cross sections of the duct show a lining lajer 
are often disastrous that its surgical iropor of tall columnar epithelium not unlike that 
lance scarcelv can be overestimated which covers the rug® of the gall bladder 

Anatomically Uie common bile duct lies in Beneath the hning layer is a thick compact 
the nght free bonier of the gastrohepatic layer of connective tissue which contains con 
omentum then behind the duodenum be siderable elastic tissue The outer layer of the 
t\\ een the duodenum and the pancreas or in a duct wall is compo'^ed of loose areolar tissue 
groove in the head of the pancreas whence it m which are found blood vessels lymphatics 
enters the wall o! the duodenum dirough and muscle The muscular layer is composed 
which it passes obliquely to Its terminal open of good siaed isolated oval bundles of un 
ing the papilla of 'Vater surrounded by the stnped fibers some of which are arranged in 
sphincter of Oddi The first or supraduodenal a longitudinal and others in a circular ditec 
portion is not alwa>s present for the reason tion The pits which appear on the internal 
that m some instances the hepatic duct is pro surface of the duct are mere shallow epithe 
longed down to the outer border of the duo hum Imed depressions between folds of mu 
denum before it is joined by the cystic duct coua membrane Adjacent to the lumen of the 
The supraduodenal portion of the duct in the duct and opening into it are ampulla like 
gastrohepatic omentum is accompanied by the cavities wiUi epithelium Into these 
hepatic artery and portal vein and bv several cavities dram the ducts of mucous glands 
lymphatic glands external to the omentum which are found nchly distributed throughout 
The intimate relationship between the duct thewallofthecommonduct The glands m the 
and nearby structures — the gall bladder the wail of the duct are of particular interest since 
pjlorus the duodenum and the panaeas— it was found that inpatients who had cholecys 
makes it subject to medianical and infectious titis the glands constantly showed inflamma 
derangements consequent upon disease of tory changes characterued by surrounding 
these organs round cell infiltration and cystic changes The 
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surgical significance of these findings in the 
wall of the common duct is important in their 
bearing on the sequel® of biliary tract infec 
tion An infection so situated is difficult to 
eradicate and the consequences may seriously 
jeopardize the integnty of the mam bile 
channel Thus it appears that choledochitis 
does not merely express or signify a catarrhal 
condition of the lining of the bile duct 
Some of the gross lesions affecting the com 
mon duct are stone stricture ulceration and 
neoplastic growths It may also be m\olved 
by infection and adhesions extending from 
adjacent structures as the gall bladder duo 
denum pancreas and regional lymph glands 
The location of the duct and its topo 
graphical relations make the part it pla> s in 
biliary tract infection highly important The 
third part the pancreatic and the fourth the 
interstitial are its most important portions 
The terminal portion is dilated forming the 
ampulla of Vater and terminates as the pa 
piUa of Vater surrounded by the sphincter of 
Oddi making it the more important of the 
two latter portions This has been shown 
more particularly in the last fers years dunng 
which time more operations have been done 
for biliary tract infection thus offering greater 
opportunity for the better interpretation of 
the pathological findings and also since 
biliary tract drainage by duodenal tubage has 
occupied a prominent place in the medical 
treatment of biliary tract infection We refer 
particularly to the influence which the sphinc 
ter of Oddi has upon the drainage of the com 
mon duct and the filling of the gall bladder 
and the part it plays in the pathology of the 
duct 

Other pathologic conditions found m the 
common duct are inflammation (choledo 
chitis) stricture ulceration and perforative 
ulceration stone distention with muddy, 
sandy bile neoplastic growth and diverticu 
lum which if large results m <ystic dilatation 
of the duct The traumatic conditions in 
elude section tear or removal of a portion of 
the wall and ligature all of which if not recog 
nized at the time of occurrence and repaired 
result m a bile fistula or permanent jaundice 
AnyoneofthesecondiUonsmayresultinfadure 
of the original operation to give relief Fur 


ther they leave the patient worse off than be 
fore the operation Although the traumatic 
conditions may occur m the hands of the most 
expert surgeon nevertheless they are an in 
suit to surgery and decidedly detract from the 
sura total of beneficial results 
Let us next analyze the pathologic and 
traumatic conditions Inflammation of the 
common duct in the majonty of instances is a 
result of cholecystitis The second most com 
mon cause a contributory one is stone in the 
common duct since m almost every such m 
stance there has been an antecedent chole 
cystitis The presence of the stone m the 
duct because it is a foreign body and because 
it causes a varying degree of biliary obstnic 
tion acts to intensify the local inflammatory 
reaction and even may give rise to ulceration 
Inflammation of the duct is recognized 
through sight and touch by the presence of 
dilatation and by opacity and thickening of 
the XV alls The normal duct is about 6 or 7 
millimeters m diameter and has a blue color 
similar to that of the gall bladder Ordinarily 
It cannot be palpated as a separate structure 
in the gastrohepatic omentum because of its 
thin coUapsible walls Palpatory examination 
of the duct IS earned out by inserting the tip 
of the index finger into the foramen of Win 
slow and gently compressing the overlying 
structures between Uie finger and the thumb 
When, the foramen of Wmsiow is occluded by 
adhesions this method of palpation cannot be 
done satisfactorily unless one is able to define 
by touch the border of the gastrohepatic 
omentum The latter may be thick and m 
durated and have overlying enlarged lym 
phatic glands When in doubt the duct may 
be directly inspected by incising the gastro 
hepatre omentum along its right free border 
When the history is suggestive of stone in the 
comiaon duct it has been out experience that 
negative palpatory findings are not reliable 
and we do not feel satisfied until the duct has 
been opened and its interior examined by 
touch if possible and by the probe 
Stneture of the common duct is always fol 
lowed by jaundice which may be intermittent 
or permanent In many cases the symptoms 
cannot be distinguished from those of com 
mon duct stone Where the type of jaundice 
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js intermittent the explanation is probably 
that the stncture has narrowed but not com 
pletely occluded the lumen and at certain 
times by reason of the character of the bile or 
local inflammatory cedema the pathway be 
comes obstructed Occasionally there is a 
stone above the stncture A stncture of this 
type may exist for > ears ^Vhen the stncture 
IS complete jaundice is permanent unless 
there be a biliary fistula above it Formerly 
it was believed that stncture of the common 
duct was alwajs due to injury but latterly 
since many more operations ha\e been done 
for disease of the bihary tract and there has 
been more intensive study of the condition of 
the luer it is known to be sometimes the 
result of general obliterative cholangitis In 
the absence of traumatism some cases are 
probably due to persistent postoperative 
choledochitis Nevertheless operative injury 
remains as the most potent etiological factor 
in the condition The stncture may be a local 
annular lesion or it may extend along the 
greater portion of the duct Stncture at the 
terminal end may be difficult to detect unless 
probes be passed down toward the duodenum 
The glands in the wall of the common duct 
may harbor persistent infection which spreads 
by continuity of structure until it becomes 
widely dissemmated along the bile tube The 
infiammation m the wall of the duct results 
in infiltration with leucocj tes deformity and 
distention of the mucous glands and the for 
mation of fibrous tissue leading to thickening 
and ngidity of the duct Judd and Councellor 
earned out microscopic studies on the intra 
hepatic biliary tree and called attention to the 
fact that general obliterative cholangitis may 
exist for months before there are signs of stnc 
ture of the common duct Stncture may be 
the result as already stated of cholangitis and 
ulceration The pathologic changes result 
from mfection of the glands within the walls 
of the duct as well as from the presence of 
stone A stone that obstructs the common 
duct and causes proximal retention of bile may 
lead to ulcerative perforation and escape of 
bile into the subhepatic fossa My former m 
teme and > our fellow member Dr Vale has 
related to me such a case occumng in his ex 
penence Distention of the common duct 


with muddy sandy bile exposes the walls of 
the duct to changes which may result in par 
tial obbteration of its lumen Neoplastic 
growths may affect the common duct as ex 
tensions from carcinoma of the gall bladder or 
they may occur as a pnmary tumor of the 
duct which is most commonly situated at the 
terminus of the duct m the pen ampullar 
region 

Diverticula of the common duct are caused 
by obstruction in conjunction with a localized 
weakness of the wall Rarely a traction di 
verticulum may be the resifit of adhesions 
Congenital dilatation of the duct which maj 
reach the size of the small mtestme has been 
encountered m a few reported cases the causa 
live factor being a diaphragm like occlusion 
at the lower end of the duct The senior 
author on more than one occasion has en 
countered a diverticulum of the common duct 
large enough to constitute a c>st Injury to 
the common duct during the course of opera 
tion unfortunately is not a rare occurrence 
It usually affects the portion at the cystic duct 
juncture Strong traction on the gall bladder 
preparatory to removal may angulate the 
common duct at this pomt so that if the effort 
to remove all of the cystic duct be too ambi 
tious the clamp may include a section of the 
wall of the common duct which will be ex 
used and the applied ligature is then on the 
side of the main duct Should the ligature 
hold and healmg occur a stncture will follow 
In case the ligature separates before healing 
a biliary fistula is formed Sometimes the 
cystic artery escapes the clamp or hgature and 
retracts behind the mam duct Unless cau 
tion IS observed in its recapture the h^mostat 
may be apphed to the common duct (Edema 
and inflammatory exudate around the neck of 
the gall bladder and cystic duct make defini 
tion of structures difficult In such instances 
it IS wise to make a high hgation of the cystic 
duct The watch word in surgery of the bill 
ary tract is see well what y ou do This ap 
phes particularly to surgery of the common 
duct The normal relations of the duct are 
often distorted by disease so that even the 
expert is not able to recognize it by sight and 
touch Identification of the structure in ques- 
tion often can be made by aspiration through 
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a long fine needle attached to a s> ringe The 
aspirate bile or blood ^\lU distinguish be 
tween common bile duct and portal vein the 
two structures most readilj confused The 
surgeon should be acquainted with the more 
common anomalies of the ducts By exposing 
the duct at a point where there is the least 
amount of pathological tissue it can be traced 
upward to the site of operation and handled 
with comparative safety 

Stricture of the common duct due to chol 
angitis may not give clinical manifestation 
for a considerable length of time after the 
primary operation Postoperative intermit 
tent biliary obstruction is always more or less 
suggestive of stricture The lesion essen 
tiall) IS the result of inflammation and con 
traction which eventuallj infringes upon the 
patency of the lumen of the duct until there 
are clinical signs of impeded bile flow In 
those cases usually hopeless of obliterative 
cholangitis encountered m infants it ma> be 
possible that the inflammation in the biliary 
tract was caused by toxins from the mother 
conve>ed to the liver of the fetus 
Anatomically physiologically pathologi 
cally and surgically the ampulla of Vater 
rivals the gall bladder as the most important 
part of the extrahepatic biliary tract Ana 
tomically it is important because of its posi 
tion in the wall of the duodenum where it is 
surrounded by the sphincter of Oddi The 
sphincter plajs a major role in the ph>siolog> 
of bile flow It restrains the escape of bile into 
the duodenum until the contractile force of the 
gall bladder in conjunction with reciprocal 
innervation overcomes its normal tonus It 
IS the most important agent m causing the 
gall bladder to fill with bile As one of us 
(V G B ) pointed out m a previous paper the 
findings of cholecystography should be inter 
preted in terms of the behavior of the sphinc 
ter of Oddi The most potent factor m the 
absence of the gall bladder shadow m the 
cholecy stogram is mcompetency of the sphinc 
ter of Oddi Pathologically it is capable of 
playing a mischievous role when the sphincter 
IS m spasm or when the pen ampullar struc 
tures are infiltrated by inflammatory exudate 
Judd and Burden desenbed a group of cases 
in which there was postoperative non calcu 


lous intermittent biliary obstruction probably 
caused by spasm of the sphincter of Oddi 
Surgically under abnormal conditions of per 
sistent contracture or spasm it figures promi 
nently as an etiologic factor in pancreatic 
oedema Especially potent is its influence on 
the postoperative morbidity of biliary sur 
gery For years the senior author has called 
attention to this both by clinical demonstra 
tion and by the written page Regardless of 
the type of operation on the common duct 
whether it be for inflammation stricture 
Slone or neoplasm it is not complete unless 
the patency of the duct through to the duo 
denum has been demonstrated to complete 
satisfaction Were it possible to remove half 
of the sphincter of Oddi as in the remov al of 
the anterior half of the pyloric sphincter for 
pylorospasm there would be fewer residual 
conditions so disappointing to the surgeon and 
patient One German surgeon has devised 
and uses graduated sounds for dilating the 
sphincter of Oddi From our clinical e\pe 
nence we do not believe that experimental 
data relative to reflux of duodenal contents 
constitute a major objection to instrumental 
dilatation of the sphincter Thoroughness is 
the keynote in surgery of the common duct 
The sequela: of carelessness mentioned else 
where are disconcerting legacies Only by 
delicate searching and instrumental explora 
tion can one be sure that the papilla of Vater 
is open unless there be an obstructing stone or 
neoplasm 

The surgical procedures which have been 
practiced on the common duct are v aned and 
ingenious Especially so are those which have 
to do with restoration of continuity of the 
mam bile channel The prime motive in all is 
an uninterrupted passage for bile into the m 
testme The resourcefulness of the surgeon is 
often put to extreme test These supreme 
difficulties should be undertaken only by the 
surgeon of long experience yet the unsus 
pected occasion may arise in the practice of 
the average surgeon He must be prepared to 
act to extricate himself and the patient from 
a trying situation If the problem cannot be 
solved at once an immediate crisis can be 
averted by providing for an external biliary 
fistula leaving the final step of the operation 
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to a time when circumstances are more favor 
able The more common surgical lesions of 
the common duct call for a thorough opera 
tue procedure which is conservative in its 
radicalism 

In the case of the inflamed dilated common 
duct incision exploration removal of the ob 
struction and drainage by the T tube is the 
procedure For the narrow stricture sleeve 
resection and closure by end to end union 
leaving an opening in the antenor wall for the 
introduction of a f tube will usuall> be cura 
tive When the stricture is diffuse it maj be 
incised and a T tube inserted or the upper 
wide portion of the duct maj be anastomosed 
to the duodenum or stomach bj an end to side 
junction 

Single or multiple stones in the duct if not 
in the supraduodenal portion should i( possi 
ble be milked back into the upper accessible 
portion of the duct where they can be cut 
dow n upon and remov ed Once the stone is 
w ithin the grasp of the fingers it should not be 
allowed to escape until removed If the stone 
be allow ed to slip into one of the branches of 
the hepatic duct its recover) will be difficult 

When the stone occupies the pancreatic 
portion especiall) the lower part it is usually 
situated in a localized dilatation or pocket and 
its removal is difficult Onlj rarel> can it be 
forced into the upper portion of the duct Sev 
eral methods to extricatei t must be tried A gall 
stone bCoop ma> be passed down to it through 
an opening in the first portion of the duct and 
bj manipulation the stone may be dislodged or 
broken and removed piecemeal The stone 
ma> be pushed into the duodenum When all 


these means fail the duodenum should be 
mobilized turned tow ard the left and the duct 
mased over the stone Following removal a 
T tube IS inserted into the opening m the first 
portion of the duct in such a way that its 
lower horizontal limb extends down the duct 
into the duodenum 

A stone in the ampulla of Vater usually can 
be pushed into the duodenum or dislodged 
and removed above or broken up with the aid 
of the scoop m the duct and counter pressure 
on the duodenum with the tips of the fingers 
But all of these maj fail and then the only 
alternative is direct removal through a trans 
duodenal incision We reserve this procedure 
as a last resort and only occasionaly have 
been called upon to use it It carries the risk 
of duodenal fistula Crushing the stone in the 
duct IS a dangerous procedure because of the 
hkel> injury to the walls 

In the presence of a new grow th its loca 
tion size and t>pe usuall> malignant will 
guide the operator in deciding what is best to 
do 

Impassable or irremovable obstructions of 
the common duct are rarelj encountered at 
primary operation on the biliary tract If 
such be the case with an intact gall bladder 
and a patulous cystic duct then cholecysto 
gastrostomy is the operation of choice 

In conclusion it may be stated that any dis 
cussion of the surgery of the common duct 
must take into consideration its normal and 
pathological histology the fact that its lesions 
usually represent complications of disease of 
the gall bladder and therefore are preventable 
b> timely surgery 
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FROM BROACnOSCOPIC AND SVRGICAL CLIMCS TEUPLE UNIVERSITY 

THE SINGLE STAGE OPERATION TOR PULSION DIVERTICULUM 
or THE (ESOPHAGUS 

U ^\AYNL BABCOCK MD F\CS ant) CHE\ \LTER J VCkSON MD FACS Philvdelphia 

I N the Bronchoscopic Clinic more than 200 m the neck is blocked and infiltrated in the con 
cases of diverticulum of the cesophagus have ventional manner b> freely injecting a i per cent 
been studied and treated The operative re solution of procaine containing suprarenm i 60 
moval of the sac bj multiple or single stage oper 000 By blocking of the third and fourth cervical 
ation at the hands of various surgeons n hich in nerves at the cervical spines satisfactor> analgesia 
the earlier da>s gave a mortality of 10 per cent may be obtained 

has with improvements in technique become As a guide for the rapid introduction of the 
very safe Operative accidents such as removal ccsophagoscope into the subdiverticular orifice a 
of an excess of cesophageal tissue secondary strong silk thread having three or four shot fas 
stricture the leaving of a portion of the sac with tened at the end is swallowed two or three da>s 
the resulting recurrence mjur> of the recurrent before the time of operation The operation as a 
nerve cesophageal fistula secondar> hemorrhage rule is not attempted until the shot are shown b> 
and wound infection have largely been eliminated roentgenogram to be m the ileum 
by standardized methods The need for a multiple The transverse skm incision about 7 centi 
stage operation which played an important part meters long and preferabl> in a wrinkle line is 
in the dev elopment of the opentiv e treatment for carried from the midhne of the neck at the lev el 
diverticula has with present technical improve of the cricoid cartilage to about the middle of the 
ments largely disappeared left stemomastoid muscle The skm superficial 

A single stage operation ma> be done through a fasaa and platysma are divided transversel> 
short transverse incision without division of anj the few small vessels encountered are ligated bj 
important structure with a period of disability catgut Small retractors are now introduced The 
lasting but a week or ten days and without the left pretracheal muscles and underl>ing thyroid 
necessity for secondar) bougienage or further gland with adjacent trachea and recurrent nerve 
treatment Pnmar> union without infection of are retracted mediall> the common vascular 
the wound IS usual the sac is removed with a pre sheath of the carotid and the stemomastoid 
cision and accuracy that is difficult to accomplish muscle laterally A sufficient exposure may be 
with a stage operation and the scar is incon obtained without division of the superior thyroid 
spicuous artery or the omohyoid muscle The middle layer 

By the method of cesophagoscopic assistance of the deep cervical fascia is separated medial to 
devised by Dr Jackson the sac is quickly and the carotid artery thus exposing the longus colli 
positively located during the operation leakage and the left wall of the cesophagus This part of 
from the diverticulum or the sac is prevented and the operation which is nearly bloodless divides no 
a mandrm IS provided upon which the opening m important structures and may be quickly and 
the hy pophary nx or cesophagus may be accurately easily done 

sutured without danger of constriction While the wall of the oesophagus is thus e\ 

TEciivioui posed the diverticulum may be difficult to iden 

tify To overcome this difficulty the cesophagos 
Aitaslhesta The patient as a rule is partially cope is now introduced into the sac any contained 
narcotized bv a retention enema containing liquid is aspirated and particles of food are re 
avertin or by the use of other narcotics Rigidity moved with forceps The sac is pushed up into 
of the jaws is undesirable The field of operation thewound where it gives off a deep red glow from 
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( Th pulsio d t cul m of th ce phag $ o 
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the light m the end of the cesophagoscope The 
ac IS notv grasped b> soft \iscera forceps and as 
the cesophagoscope is withdrawn into the pharynx 
the diverticulum which often is very tnm and 
casilv torn is carefully separated from the sur 
r undm*' tissues The end of the swallowed thread 
having been drawn through the cesophagoscope 
the instrument is now passed for a short distance 
dot n the cesophagus to serve as a guide in the 
removal of the sac and m the suture of the open 
ing The importance of this may be realized when 
It I understood that in a number of instances 
sections of the oesophageal wall have been re 
sccted m mistake for the diverticulum 

\fler traction sutures of fine black silk have 
been placed at the upper and lower margins of the 
neck of the diverticulum the sac is accurately cut 
awav b\ sharp delicate (ins) scissors With very 
fine curved eye or arterial needle the stit like 
opening i very accurately closed with a con 
tmuous suture of very fine black silk the finesse 
of an arterial suture being used Great care is 
taken not to crush or traumatize the edges of the 
opening into the cesophagus and to make sure 
that the suture line is air and watertight and 
that there i no laceration or residual opening into 
the ce ophagus or hypophary nx The mucous 
margins are wiped i ith small cotton swabs mois 
ten^ with 0 s per cent tincture of iodine and 
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b low the op t field 

during the introduction of the suture the adjacent 
wound surfaces are protected with gauze mois 
tened w iih o 5 per cent h> drochlonc acid m saline 
solution to prevent infection and stimulate earlj 
plastic adhesion With constant aspiration through 
the cesophagoscope there is no escape of liquid 
from the oesophagus 

The first row of sutures is now inverted bv a 
row of interrupted sutures of very fine silk or 
Sliver wire (size No 35) If the silver wire is used 
It IS tied not twisted and the ends are cut short 
The hair like particles of the wire cause less irn 
tatjon in a possibly contaminated field than other 
forms of suture material 
The tissues overlying the cesophagus are noi 
further united by a third row consisting of inter 
rupted sutures of fine silver wire or No 000 
chromic catgut A very small split soft rubber 
tube drain (No 10 to 12 F ) is introduced to the 
oesophagus below the line of suture The pla 
tysma is united by interrupted sutures of No 00 
or 000 catgut the skm by horse hair 
The speaal features of the operation are a short 
transverse incision leaving good support and an 
mconspicuous scar the verv limited exposure or 
separation of tissue m the wound the avoidance 
of traumatism to the walls of the cesophagus or 
any attempt to explore from the wound into the 
pharynx and the very debcate but accurate 
aterlight and airtight closure of the diverticular 
openii^ For best results we believe that trans 
fixion and ligation of the neck of the diverticulum 
should be avoided 
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1-ig 3 From the light m the end of the Jackson cesopha 
koscopc the diverticulum pves off a reddish glow in the 
depths of the wound enabl ng it to be immediately recog 
niscd and g asped by forceps 

U the eonip^elwn of the operation the swallowed 
thread is cut and permitted to pass through the 
intestine A small duodenal tube is carried 
through the cesophagoscope into the stomach and 
brought out through one nostril The tube is 
fastened by adhesive plaster to the side of the 
face or forehead and is used for feeding during the 
first 7 to 9 days after operation After being re 
turned to bed the patient is given a 2 liter 
enema containing 60 grams of glucose which 
under the narcosis is usuallj retained Beginning 
4 hours after the operation 60 cubic centimeters 
of 5 per cent dextrose solution is giv en through the 
duodenal tube ever> hour provided there is no 
nausea At the end of 24 hours 120 cubic centi 
meters of light liquid food is given through the 
tube ev er) hours This amount is gradually in 
creased and the interval lengthened until the 
patient receives 180 to 240 cubic centimeters of 
nourishing liquids every 4 hours Care is taken 
to pass sterile water through the tube after each 
feeding not only to cleanse the tube but to aug 
raent the patient s supply of fluid 

The small dram is removed at the end of 48 
hours unless there is local reaction The swallow 



Fig 4 The diverticulum having been isolated from the 
surrounding tissues the cesophagoscope after aspi ating the 
sac IS withdrawn and is guided by a previously swallowed 
thread into the esophagus proper The neck of the sac is 
divided and the slit like opening in the hyp^h rynx very 
accurately closed by a continuous suture of nne black s Ik 
Meam bile the aspirating canal of the cesophagoscope 
keeps the field dry and free from pharyngeal sec etion and 
al o prevents undue constriction of tne oesophagus in 
suturing so that the later passage of bougies is unnecessary 

ing of teaspoonful quantities of sterile water is 
tried after the SLxth day The duodenal tube is 
removed on the seventh to tenth day and thin 
liquids followed after 2 weeks by thicker liquids 
and very soft semi solid food such as thin gruels 
junket gelatin and soft eggs Solid foods even 
if thoroughly masticated are not permitted until 
at least 6 weeks have elapsed 

It IS obvious that the operation should not be 
used unless a very accurate closure of the cesoph 
agus without undue trauma or gross contamina 
tion of the wound is possible Should infection or 
leakage from the pharynx into the wound occur 
the wound should be freely opened swabbed with 
tmeture of iodine and adequatelv drained Thus 
far however m our experience we have had no 
serious complication arise from this type of opera 
tion 
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TWO Sr\GE RESECTIO\ FOR CARCINOMA OF THE RECTOSIGMOID 
AND RECrUAI 

FRED \\ R.VNKI'J MD F\CS Rochesteb Mi aiso 
Dv>^ fS j Th M Chiu 


T he ideal operation for remo\al of caranoma 
of the rectum and rectosigmoid has not been 
de%ased because a radical CTtirpatise meas 
ure cannot be accomplished satisfactonlj with 
preservation of the sphincienc apparatus Fur 
thermore problems associated \ ith carcinoma of 
the rectosigmoid are not always comparable to 
those which present themselves in cases of carci 
noma of the rectum and operative procedures 
aimed at removTiI of the one maj not alwajs be 
applicable to the other The adimrable prognosis 
in carcinoma of the rectum and rectosigmoid 
compared with that of other carcmomata of the 
gastro-intestinal tract counterbalanced although 
U IS bv an apparent!) unavoidable high mortaht) 
urges continued efforts to reduce the death rate 
by improved technical maneuvers and standard 
ized pre operative and postoperative co-operative 
treatment b\ internist and surgeon I do not be 
lieve that am one operation ever will be appli 
cable to all types of carcmoma of the rectum and 
rectosigmoid for the reason that the patients pre 
sent them elves at such varying stages of the 
disea e and consequently m dwerent physical 
states both as regards metastasis and local ex 
tension of the growth However it 1 mv con 
sidered opinion that failure to applv radical ex 
tirpativ e procedures to a great manv carcmomata 
m this situation is due largely to lack of courage 
and that such failure withholds the just due of 
many patients whom mature judgment would in 
dicate hav e abilitv to w ithstand such a procedure 
The operation v hich rid patients of the growth 
and at the same time avoids high hospital mor 
tality even though sacrifice of the splendid appa 
ratus provided bv nature is necessary unqucs 
tionably will enhance favorablv postoperative 
end results 

There are everal tvpes of operation with which 
one must be familiar in dealing w ith rectal and 
rectosigmoidal carcmomata m order to cope ad 
v’antageouslv with the various problems which 
present themselves at exploration Of these types 
I am convnnced that a radical combined abdomi 
nopermeal operation m a single stage b\ which 
the local growth and the gland bearmg tissue in 
immediate juxtaposition to it are extirpated 


after the fashion of Miles or ome modification 
which suits the indmdual surgeon s fancv is the 
most desirable one However it has been impos 
sible in my experience to applv this type of 
procedure m a single stage as a routine because 
of the hi5,h immediate mortality which follows 
Its use One should not reduce the horizon of 
operability too matenaliy because of partisanship 
to a single maneuver and that I think is the 
most important consideration Last y ear m the 
cltQic operability in cases of carcinoma of the 
rectum and sigmoid was 58 per cent a verv satis 
factory operabilitv no doubt and one which may 
not be materially increased m the immediate fu 
ture \et in this 58 per cent of patients who 
were subjected to resection less than one third 
were judged proper risks for this type of opera 
tion The patients who constituted nsks graded 
3 and 4 were treated by other types of maneuver 
To avoid the objections to many of the other 
proposed operativ e procedures and to presen e the 
desirable features of the single stage combined 
abdominoperineal procedure it has been my cus 
tom recently to perform this operation in two 
stages Colostomy and exploration are earned 
out at the first stage the bowel being divided and 
the rectal end being dropped back into the pen 
toneal cavity and the abdomen closed A penod 
of at least 6 weeks is allowed before the radical 
removal of the isolated segment is attempted 
Removal is then accompli hed by another com 
bined maneuv er I hav e performed this operation 
m 3 consecutive cases with I death an operative 
mortahty of 4 3 per cent \\ ith this encoura e 
ment I hope to extend the selection of cases 
more widely v ithout undulv influencing the mor 
talitv trusting that the end results w ill be more 
satisfactorv because of the radical tvpe of pro- 
cedure performed This operation can be earned 
out w Ith low er mortality in a larger group of cases 
than can the single stage operation and just as 
V ide dissection of the tissues is accompli hed in 
the immediate v icinily of the grow th *1 he opera 
tion avoids the undesirable bimd loop which is 
left behind m operations of the Lockhart Mum 
meo or the Jones type Likewise it permits the 
making of the most satisfactory type of colos- 
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tom) a single barreled one through a small stab 
\\ ound in the left flanh A colostom) of this type 
in my experience is much more readil) controlled 
than is any other t>pc and is much more easil> 
made 

The acceptance of colostomy as a routine was 
one of the great steps forward m surgical treat 
ment of carcinoma of the rectum and rectosig 
mold and >et all procedures aimed at its per 
formance leave something to be desired in the 
way of control Satisfactory handling of colos 
tom) IS in direct proportion to the simplicity of 
Its accomplishment the simpler it is made the 
more easil) it is handled Any simply performed 
colostomj particular!) if it is a single barreled 
one is easily controlled as long as the fzecal cur 
rent is formed and no colostomy yet devised is 
controllable or tolerable if the content of the 
bowel IS liquid 

After the performance of the colostomy as the 
first stage of the combined abdominoperineal op 
eration the patients have returned home for a 
period of 6 weeks or longer to gam weight and 
strength The) have returned for the resection 
m an mfinitel) superior ph)sical state with the 
local infection around the growth markedl) re 
duced by irrigations through a rectal tube An 
other point to which 1 would call attention m 
this particular operation is Us especial applicabil 
It) to rectosigmoidal growths I do not believe 
that carcinomata of the rectosigmoid can in an) 
wa) be satisfactorily treated b) colostom) and 
posterior resection of the growth at a subsequent 
stage This to m) mmd constitutes local exlir 
pation of the growth which has numerous well 
know n objections The rectosigmoid notonousl) 
difficult of access is the site of a great man) 
carcinomata probabl) of more than the ampul 
lary portion of the rectum and the nodal dram 
age therefrom particularly that into the mesen 
ter) of the sigmoid makes it necessar) to remove 
more mesentery and adjacent tissue than is pos 
sible by a postenor type of excision It is for 
growths in this situation particularly that the 
operation described is decidedi) advantageous 

TECHNIQUE 

In The Mayo Clinic the diagnosis of carano 
mata of the rectum and rectosigmoid and as far 
up in the sigmoid as the juncture of the lower 
and middle thirds is alw a) s made by proctoscopic 
examination and not by roentgenography It is 
the custom when a grow th in this portion of the 
bow el IS discov ered to take a specimen for biopsy 
with a cutting knife and immediately with a 
cauter) to touch the spot from w hich the speamen 



has been removed Although numerous objec 
tions formerly have been raised to biopsy of ma 
lignant growths I believe that proof of mjur) 
done or of spread of carcinomatous cells by the 
method mentioned is totally lacking and that 
the objection is based purely on opinion rather 
than on scientific conclusion After adequate pre 
operative preparation of the patient which aims 
mainl) at decompression of the bowel by rectal 
irrigation enemas and judicious purgation as 
well as at rehabilitation of the patient when that 
IS mdicated exploration of the abdomen is carried 
out through a low median line incision Sistrunk 
called attention to the advantages of this incision 
and with increasing use I have found it very de 
sirable Exploration is made in routine manner 
from the superior portion of the abdomen down 
to the pelvis the growth being touched last 
Then lightly and gingerlv the mobility of the 
growth and the chances of resecting it are deter 
mined Beginmng at the hver as quicUv as pos 
sible the surgeon explores the surface of the two 
lobes for nodules down the aorta feeling the 
nodes around the pancreas and those on each side 
of the aorta down into the bifurcation of the 
common iliac vessels and then down into the pel 
VIS Lastly the growth is palpated and if it is 
deemed resectable a convenient portion of the 



Wm] 


IIWIIH 


r S m d d ded b tn c 1 mps The p mai 
lamp p hed th ugh the t b w da the 1 ft da tc 
h f be g ppl d t th b we! 

sigmoid that is the highest point m the loop is 
elected for the colostoma The mesenter> close 
to the bo el is divided (Fig i) and onl> sufli 
cienth t\idel> to permit the proximal end to be 
dratvn out through a stab wound and the distal 
end to be dropped back It is alwavs possible to 
be sure of the blood supplv to both ends and 
ant of the essential arteries are not divided The 
upenor hsmorrhoidal arterj and its anastomosis 
V ith the necessarj si moidal arches are preserved 
under the e\e The rectal end of the bowel is 
i urned m and the other end is brought out through 
T tab ound in the flank To avoid false motion 
It has been found desirable to make the stab 
und m the flank as soon as the blood suppl> 
l the bow el has been tied off and to push through 
this \ ound a Pajr clamp which clasps the upper 
end of the bowel at the properlj selected spot 
(Fig 2) ^\llh another clamp approximated to 
this but applied in opposite direction the bo\ el 
IS cut across and the proximal end is drawn out 
while the distal end is turned m as has been dc 
scribed (Fig 3) The clamp obstructs the proxi 
mal end completel) and is left on for 48 to 60 
hours Sutures are not put m the bowel to bind 
the peritoneum to it In making the stab wound 
It IS advantageous to cut down throu h the mus 
cles of the abdommal v all The incision is onl> 
about 5 centimeters long and a smaller inasion 
is made in the peritoneum so that the peritoneum 
w ill hug the bo \ el closeh A piece of gauze gomg 
down to the peritoneum is wrapped around the 
end the clamp is held on the abdomen b> tape 
after the median hne incision is closed and is Mt 
to be opened at the selected time (Fig 4) Sutures 
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are not used in colostomj to attach the loop to 
the peritoneum or to in> other lajer of the ab 
dommal wall For a long time I have not at 
tempted to assist nature in the healing moccss of 
joining peritoneum to peritoneum and oo not re 
gret omitting the sutures in this type of operation 
The peritoneum is snug around the bowel and 
heals readilv in 48 hours or at most in 60 hours 
and there is no disadvantageous small puncture 
into the bow el bj a needle w hich mav result either 
in leakage back into the peritoneal cavit> and 
contamination or in a small annoying fistula be 
side the colostomy opening It is questionable 
whether the mortality is higher in colostomy of 
this type than in the ordinary loop colostomj m 
which there is no manipulation Mj mortaht) 
rate in ordinary colostomj is 3 5 per cent m oper 
able cases and tw ice that high m cases v hich are 
considered inoperable but in which nevertheless 
exploration is performed The clamp is taken off 
at the end of 60 hours or more as is necessary 
I have found it better to have the patient wait 
at least 6 weeks and perhaps longer before re 
turning for the secondary resection This I be 
Iieve has been a distinctly important factor m 
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Fig 4 Position of abdominal wounds and of clamp 
holding proximal portion of sigmoid 


the successful accomplishment of this procedure 
The objection is raised that the carcinoma may 
metastasize m this time but I question if it is 
valid when this possibility is compared to the 
advantage of lowering operative mortality m a 
larger group of cases When the patient returns 
the resection is done at first postenorly but 
finally by another abdominal incision 
This posterior type of attack and partial mobi 
liaation permits extensive dissection of the pelvis 
up to the peritoneum Thus it is possible to 
clean out the hollow of the sacrum and ischiorectal 
fossa thus sacnfiang the levator am muscle and 
clearing away the gland beating tissues around 
the prostate gland and seminal vesicles in the 
male and from the posterior vaginal wall cervix 
and broad ligaments m the female With the pa 
tient face downward on the table ^vith the hips 
ele\ated and the anus closed with a pursestnng 
suture two concave mcisions are made which 
extend from a little above the sacrococcygeal 
joint around to the center of the penneum (Fig 
S) These incisions are earned downward first on 
one side and then on the other as much fat and 
gland bearing tissue as is warranted being taken 
away down to the levator am muscle which is 
removed as high toward its bony attachment as 
possible (Fig 6) I always sacrifice the coccyx 
but prefer to disarticulate it from the sacrum 
rather than to chisel off a piece of the sacrum 
because this disarticulation is less likely to be 
followed fay osteom>ehUs and other unpleasant 
sequelie After the dissection has been earned 
out m this manner and the fasaa propna has 
been divided opposite the sacrococcygeal articu 



Fig s Incision m sbn over the sacnim and encircling 
tbe anus 

lation the hand is thrust into the hollow of the 
sacrum and by blunt dissection all the tissues are 
separated from this bone ^Vhen the lateral dis 
section has been completed up to the peritoneum 
but without Its being opened the entire rectum 
IS encased m a rubber glove which is tied tightly 
around the cuff (Fig 7) The segment is dropped 
back into the hollow of the sacrum and the pos 
tenor wound is closed The patient is then turned 
on his back and the anterior part of the dissection 
IS carried out Through a low masion in the 
median Ime the abdomen is opened and the pelvis 
IS exposed and packed off from the remainder of 
the abdominal cavity by wet gauze sponges The 
pentoneum over the inferior mesentenc vessels is 
mased after identification of the left ureter (Fig 
8) This runs rather close to the vessels but the 
right ureter is far distant and is nev er m danger 
of being ligated with them When the pentoneum 
IS opened over the vessels they are hooked up 
over a finger close to their origin and doubly 
ligated and divided (Fig 9) With the exception 
of tbe middle sacral artery this is practically all 
of the blood supply to the rectum and sacral 
region but the middle sacral artery which is the 
terminal branch of the abdominal aorta fre 
quently will require a separate ligature The pen 
toneum is mcised forward, toward the base of the 
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bladder on both sides and the bladder is sepa 
rated from the rectum The gland bearing tissue 
IS wiped mesially from both sides with gauze and 
the entire segment is lifted out through the abdo- 
men (Fig loj The large ca\ity thus opened must 
necessarily heal by granulation tissue and no at 
tempt IS made to close it without drainage After 
peritonization of the pelvis that is after making 
a new pelvic floor the abdomen is quickly closed 
I have never had much difficulty m peritonizing 
the pelvis If the patient is a woman there is no 



Fig 7 Compl tely m bilized rectum e cased m rubber 
el e Insert hows wound closed aft segm t is dropped 
D km boll w f S3 rum 



difficulty because of the utilizable broad liga 
ments and the uterus if a male there is almost 
as little trouble if one uses the peritoneum over 
the bladder and mobilizes the latei^ portion of 
the peritoneum satisfactorily 

The abdominal part of the operation may be 
accomplished quicUy and is bloodless after liga 
tion of the m/erior mesenteric vessels ASter the 
wound IS closed two of the lower sutures m the 
posterior wound are removed and a small gauze 
pack. IS put into the hollow of the sacrum for 
drainage The entire second stage of the opera 
tion is neither difficult nor time consuming and 
utilizes the most satisfactory prmciples of the 
radical procedure with lowenng of the pnmaiv 
mortality as it is done in two stages instead of 
one 

The postoperative con\alescence in my cases 
has been similar to that in cases m which posterior 
resection has followed colostomy and usually the 
wound has healed completely in about 3 months 
Sometimes it takes longer but when once healed 
there is no disadvantageous irritating and un 
desirable mucous fistula from a blind loop A 
single barreled satisfactory colostomy is estab 
lished and the radical type of attack on carci 
nomata in this situation has been earned out 

I would emphasize that the prebminary prepa 
ration of these patients the proper decompression 
of the colon whenever it is possible without a 
drainage procedure and the permitting of long 
penods to elapse between stages seem to me to 
be the most valuable adjuncts toward the success 
of any radical graded procedure That there are 
disadvantages must be admitted for any opera 
Uoa whereby the abdomen must be invaded twice 
within a penod of a few months is not free from 
an openmg for cntiasm Yet if satisfactory 
operative mortality can be maintamed without 
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Fig 9 Division of pentoncum for mobilisation of sig 
mold and exposure of left ureter 


the sacrifice of any steps which should increase 
rather than dimmish the horizon of operability 
I believe the procedure merits consideration and 
trial 

Appended is an epitome of the case which 
terminated fatally in this senes of 23 consecutive 
cases In the senes there were only 5 cases whidi 
I deemed of sufficient gravity from one stand 
point or another to justify refusal of this radical 
type of operation and in which colostomy and 
subsequent postenor resection were performed 
This confirms the assertion I believe that with 
increasing use one finds a wider scope for the more 
radical type of removal 

A man aged 69 years whose past history was essentially 
negaUve was admtted to the clrnic with a history of rectal 
bleeding and dianbcea that dated from a hxmorrboidec 
tomy 10 months previously Also dating from this opera 
lion was evidence of diabetes mellitus wlach on the pa 
tient s admission to the clinic was satisfactorily controlled 
by diet The patient appeared to be m a state of genend 
debility He had lost 15 pounds in weight and laboratory 
ezanunabon disclosed evidence of moderate secondary 
ansmia hlaticed general arteriosclerosis myocardial de 
generation and mitral insufficient (compensated) were 
noted The prostate gland was moderately et^iged and 
mild urinary symptoms were present. Proctoscopic ex 
anunation disclosed adenocarcinoma graded 3 of the recto- 
sigmoid the growth was fixed postenorly and was causing 
moderate obstruction 

After a penod of hospitalization during which tdiabili 
tation measures were instituted and intrapentoneal vac 
cine was administered exploration was earned out under 
spinal anxsthesia Metastasis could not be made out 



The sigmoid was found to be diffusely studded with dtv er 
ticuh and a little above the rectosigmoid juncture was a 
large tumefaction A single-barreled colostomy was per 
formed as the first stage of abdominoperineal resection of 
the rectum Within 34 hours there were signs of impending 
diabetic coma which requited the adounistratioa of large 
doses of insulin Aside from this complication the patient 
recovered satisfactorily and after $ weeks was able to con 
trol the diabetes by diet alone Three months at home 
brought about general unprovement in his condiUon In 
spite of the grave nsk which further operation would cn 
tad the patient and his relatives were insistent that the 
rectal growth be removed Following its removal as the 
second stage of combined abdominoperineal operation and 
until the patient s death 70 hours later the total urinary 
output was only 460 cubic centimeters Signs of ursnua 
appeared early and became progressively more mtensc 
There was no evidence of pentonitis 
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I N February 1927 la the American Journal of 
Obsletrtcs and Gyrtcelo^y one of us (Mathieu) 
reported observations on 91 cases 10 which 
castor oil qumxne and pituitary extract were 
used for the purpose of inducing labor At that 
time it was stated 

Much of the advantage of prenatal care is 
lost if one allows the head of the fetus by sheer 
growth to reach a stage of marked disproportion 
vith the pelvis of the mother who carries it 
when induction might have avoided this com 
plication 

Women with histones of rapid or precipitate 
labors or with thm dilated cervices at term 
should not be allowed to suSer precipitate labor 
while on the wav to the hospital Nor should 
tho e with toxiemia progressive in spite of treat 
ment be further endangered by delay The 
woman at tenn who is suffering distress and dis 
comfort due to pam pressure insomnia and 
nervous anaiety i^ould not be perroiued to 
reach the stage of rxhausUoa because one wishes 
to let Nature take her course Nor is it good 
obstetrics to allow a woman near terra whose 
membranes are ruptured to go longer than 24 
hours viihout mduang labor 
In that paper was d senbed a modification of 
the dosage used in the method of Watson where 
b> the mam objectionable feature of the Watson 
method was overcome by reduang the dose of 
pituitatj extract to ^ mimms for each injecuon 
Among other <^ta this senes of careMly an 
alyred cases revealed the following facts There 
were 3 failure" a percentage of 3 3 themorbidi 
t) among the mothers was 4 4 per cent there 
\ ere no harmful effects seen from the use of 
these drugs m mduction and there were le 
corded no maternal or fetal deaths either eatlv or 
late 

The present paper has to do with an analysis 
of 320 consecutive mduction cases all taken from 
^e private practice of one of us (Malhicu) and 
includes all the patients in whom labor was in 
duced dunng the 9 years from 1922 to December 
tgyj In the entire senes there n ere 15^ pnrm 
pat® and 167 muluparffi AUpithepatientswere 
of the white race 


INOrCATIONib 


The indications for induction were as follows 


Postnutuntv 


Postmatunty With 
L rgebsby 

Premature niptur of memb an s 
Di Uesa a d discomfort 
Feat of pr t p tat labor 
Multiple bbro d 
Matu tty with 
Larseb bv 

Dtstr as d dis omfort 
C ntrseted pelv outlet 
F b pains 

F rof prtt pit tehbo 
F rmer dead baby 


I’rematunly w la 
T xzmia of pregnan y 
P emature ruptu e of m mbrsnes 
B tch pre Dial on 
Death of f lusb fore on el f tabo 
Contiacted pdvic ouU I 
£ci raps a 

Cb oa c pulm na y tube culo t 
Ptac Ota prs a 
Bit at py hits 


CtM 

6 

31 

13 

X 

S 


43 


36 


9 

i6 

4 

3 


1 

S 

4 
I 

5 


METHOD 

The method used is practicallj identical with 
the one presented m the early report 3 tmnims of 
pituitary extract being used at each injection 
The method is as follows In the hospital the 
patient is given 2 ounces of castor oil and 10 
grams of quinine sulphate and exacti) 2 hours 
afterward a hot soapsuds enema As the enerra 
IS about to be expelled 3 minims of pituitar> 
extract are given hypodermically This same dose 
of pituitary extract is repeated everj 30 nunutes 
until labor starts and «o fonger From then on 
the labor is conducted as though the onset has 
been normal Failure is admitted and the pro- 
cedure stopped if 8 hours pass nitboat labor being 
started or if there is absolutely 00 sign of any 
effect toward induction or if the continued use of 
the injections is too trying to the mother In 
sudi cases the procedure is stopped the mother is 
given an hypnotic or sedative and after 24 0^ 4° 
hours the mducUon is again attempted 

adCfiiceol gab D lober i 03 
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Over 2 years ago the quimne sulphate dosage 
was cut from 10 grams to s grains The last 120 
inductions were made without any quinine sul 
phate whatever We feel that the induction can 
be done without the quimne, and since several 
authors have reported intra uterine deaths whidi 
the> think were caused bj qumine we feel that 
It IS better to do without it 
All of the inductions have been done by two 
nurses who are highly specialized in these matters 
The method is as follows Two ounces of castor 
oil IS given earl> m the morning preferably at 6 
o clock exactly 2 hours later a hot soapsuds 
enema is giv en In certain cases labor will com 
mence at this stage and it is unnecessary to pro 
ceed further In the majority of cases however 
as the enema is being expelled 3 mmims of 
pituitary extract is given hypodermically this is 
repeated every half hour until labor commences 
or until 15 injections have been given without 
effect During the entire induction the gravida 
should be flat on her back with only one pillow 
for the head failures might follow if she is allowed 
to walk about In the event of failure a sedative 
IS given and stimulation is started again within 
24 or 48 hours with the same routine The 
tnjeciions are stopped as soon as labor begins 
Nasal stimulation with one cubic centimeter of 
pituitary extract on cotton applied to the mucous 
membrane of the nose has been used instead of 
the hypodermic injections 
Thirty nine cases (12 2 per cent) m this senes 
were successfully induced with castor oil quimne 
and the hot enema The remainder necessitated 
hypodermic admimstration of pituitary extract 
In 4 cases induction with nasal applications of 
pituitary extract using the method of Hofbauer 
was successful In four cases thymophysm was 
used We feel that thymophysm has the same 
action as pituitary extract and notwithstanding 
many pubhshed reports we feel that it has added 
nothing to our armamentarium Incidentally, we 
have used thjmophysin for inertia in the second 
stage of labor after having read the reports of 
Jarcho and others We have learned from clinical 
experience what Rucker found with the bag and 
manometer namely that thymophysm does not 
act difierently than pituitary extract and that 
the same contra mdicationb should prevail agamst 
Its use as prevail against the use of pituitary 


There were 309 successful inductions (966 
per cent) m the senes The following analjsis 
show s the number of attempts at induction neces 
sar> before success was attained 


NUnbe of tt mpts Cases 

One 216 

Two 6 

Three 24 

Four 4 

Five 3 


A word of explanation seems necessary regard 
it^ those cases m which several tnals at induction 
were made before the induction was successful 
We have alwa>s been extremely careful m tr>ing 
to make the induction safe particularly in an 
effort to avoid an injection of pituitary extract 
after labor had apparently started In not a few 
cases we have purposelj stopped the injections 
when there was any uncertamtj as to whether or 
not the patient was actually in labor — accepting 
a failure rather than assuming a nsk 

Consider the nervous and anxious patient m the 
last fortnight of her pregnancy whose uterus 
seems to be on the verge of evacuating its con 
tents Every evemng m this penod when the 
clothes are removed contractions of the uterus 
start and continue m the regular manner for 
several hours ceasing when the patient falls 
asleep We cannot state whether this is a nerv ous 
phenomenon or whether it is actually a fore 
runner of true labor but we know from climcal 
experience that this type of patient presents the 
most difficulties During the induction regular 
contractions of the uterus start after a few m 
jecUons of pituitary extract only to stop entirely 
several hours after the admimstration lias been 
stopped As previously stated this type of 
patient has given us the most trouble In our 
attempts to be absolutely safe we have preferred 
discontinumg the attempted induction, giving 
the patient a sedative and a good mght s sleep 
and renewing the attempt on the following day 

The average number of injections for 145 
pnmiparze in all of whom the induction was 
successful was 6 7 Four of these cases had nasal 
applications of pituitary extract by the method 
of Hofbauer When nasal applications of pituitary 
extract were used there were no hypodermic 
injections given 

The average number of injections for 164 
multipart m whom the inductions were success 
ful was 60 Of the failures in the series that w ere 
later followed by successes the av erage number of 
injections given the primiparie were ii 4 and the 
raultipars 9 i 

The highest number of injections necessary to 
insure success m a pnrmpara was j6 and in a 
multipara 14 the lowest number given in the 
failures was 3 in a pnmipara and 4 m a multipara 
The average length of labor of the successful 
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pnauparce was ii i hours The 2 longest labors 
were 92 5 and 52 hours In these 2 longest labors 
the real length of the labor is indefinite because m 
the first half of the labors the uterine contrac 
tions uere more or l^s irregular with lapses of 
some hours without contractions The shortest 
labor was i hour and 45 minutes The average 
length of labor m the successful mulUpariB was 
4 5 hours The longest labor was r y hours and 
the shortest 45 minutes 

With the head deeply engaged the cervix 
effaced and the external os admitting a ^ger 
the chances of a successful induction were greater 
than in those cases in which the head was fioaimg 
and the cemx was not effaced Thi was noted 
alike in pnnuparse and mifftiparie In many 
cases necessitating several trials at induction 
the head was floating at the first attempt by the 
second or third attempt the head had become 
deeply engaged and success was easily obtained 
With both engagement and effacement present 
the number of nvpodermic injections necessary to 
induce labor was lessened and the total length of 
labor was slightly shortened 

In the 29 cases of spontaneous premature tup 
ture of the membranes and in a few others in 
vhich the membranes were ruptured artificially 
becau e of some urgency the induction was one 
hundred per cent effective on the first trial We 
hope It will be noted Uiat m the entire senes of 
three hundred and twenty attempted inductions 
Uiete was not one single ca e of prolapse of the 
cord the one senous objection to induction bv 
bag or bougie 

The following tabulations illustrate facts 


S «e s 
FaJ res 
Ho r of labor 
Nutttbe ofbvp d mi njecl 
TJssucces lul trials 
•^ucce ful in Is 
B ech p mat n — 6 c 


Successes 
F Jure 

Hours f lab r 

Numbe f hypodermic 11 ti 
Ua u essfui tn Is 
S cce« ful tn Is 


V la "*1^^ 

nj I d N I ; («t 

23 7 « 

6 5 « 

7 5 9 ® 


40 58 

s Notspea ed— 3 cases 



bS 

6 

*3 * 


6 4 

4 4 8 0 

N t specified— 4 ca es 


The average weight of the living babies was 
3 SS^ grams Ninetj four babies weighed over 
3 grams and 5 weighed under 2 200 grams 
The 2 largest babies weighed 4 810 and $ 586 
grams the 2 smallest i 370 and i 345 grams 


There were eleven failures following attempts 
at induction with castor oil quinine aadpUujtar) 
extract* 

MORBIDITY 

There were 23 cases of morbidity (patients who 
had a nse of temperature up to 100 4 degrees on 
two Aff^nt days excluding the day of deliver) ) 
7 2 per cent for the entire senes In no case did 
It appear that the morbidity was directl) due to 
tfie induction of labor The following table shows 
the cause of the morbidit) 


C( {oM b d (y C 

Py lltis 6 

Infect d penueum 3 

M situs 5 

I hiebtus 3 

Pleunsy J 

Pneum d a 


Infect d p b olomv wound i 

Item rrt^ge postpa turn s 

MORTALITY 

There were no maternal deaths There were no 
fetal deaths irectly due to the method cJ in 
ducuon There were 9 fetal deaths m the 
senes 5 of whidi were macerated fetuses dead 
before me induction was started and the indue 
tions were done because it was obvious the 
babies were dead There were 2 stillbirths 
One of these babies died «« wfere dunn» an 
eclamptic convulsion of the mother who had 
no prenatal care and who was an emergency case 
the other died from strangulation of the cord just 
prior to delivery due to a short cord wrapped 
tightlv twice about the babys neck There 
were neo natal deaths both due to congenital 
anomalies 


CLASSirtCAIZOV OF FETAL DEATHS ^ _ 

Ma erat d fetuses at term 
Toxettu 

Tme knot m d 

Macerated f tus at 8 month (t x*mia) 

Mate aledfetiaats/' months (molberhadnwuupl 
utenne droids) 

StUbt tlu 

Deddun g d mplcc nvul 0 
St n^jau a fc d 

Ne natal death , 

D d fou th day— congenital occlu on 01 bu 
ducts and patent f racae 1 
D ed t» Uth d y— hyd oc pbalu 

Pet 

T tal I tal nsortality * 

SdUVa th m lality ind d ng mac rated fet s * 
Ne«i taimortahty . 

Collected totalfelalmottality Uminalngmaceratea 
I ta es and deaths du to ngen tat defects ® 

Tb d tub t Ui futures mil be fousd la tli eprl tx. 
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ilETHOD OF DEUVERV 

The method of deli\er> following induction 
was as follows 


Type f delivery Cues 

Forceps delivery 

Alxd forceps 65 

Low forceps 119 

Control forceps 63 

Total *47 

Spontaneous delivery 49 

\ ersion and breech extraction 13 

Breech extraction 7 

Cssarean section 1 

Mid forceps and pubiotomy 1 

Twin deb ery 3 

ilid forceps a 

Low forceps 3 

Breech extraction 1 


StJiniAR\ ANT) CONCLUSIOVS 

1 In a senes of 320 cases m pnvate pracuce 
the castor oil quimne and pituitary extract 
method of mduction of labor was successful m 
96 6 per cent of the cases 

2 Induction caused no increase m the maternal 
mortalit> the maternal morbidit) fetal mor 
talit> or fetal morbidit) 

3 Induction was most successful when the 
head was engaged and the cervix effaced 

4. Induction was appareatl) not responsible 
for the occurrence of any pathological conditions 
during labor, deh% ery or the puerpenum. 


5 In the last 1 o mductions quinine was not 
used and the results were apparenti) not affected 
b) its omission. 

In this senes of 320 cases there appeared no 
basis for the fear some hold that the use of 
pitmtar) extract in the mduction of labor causes 
separation of the placenta. 

In this number of cases which on close anal>*sis 
<eem to mclude most of those cases that promi^ 
trouble (the toxemias eclampsias large babies 
contracted pdvic outlets etc.) the maternal 
morbidit) and the fetal mortaht) were sur 
pnsmgl) low m fact, it appears to us that m this 
senes the induction saved much maternal 
morbidit) and several fetal hves. 
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THE ROENTGEN-RAYS AND RADIUM IN THE DIAGNOSIS AND 
TREATMENT OF CARCINOMA OF THE BLADDER' 
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T he injection of air into the bladder for the 
demonstration of tumors has been used bv 
roe for diagnosis and for teaching since 1910 
and the technique was discussed by me at various 
meetings of roentgenologists Realuing that this 
procedure was not in general use I presented a 
formal paper upon this subject before the Phila 
delphia Roentgen Society on May B 1919 Since 
then this method has been used more and more 
but even now is I believe much neglected This 
modified roentgen method of examimng the blad 
der has not been routinely used m the past evi 
dently because of the great skill that has been de- 
veloped by the expert cystoscopist In my opm 
loR additional iniormation will be obtained m 
most cases if a pneumoc>stograpbic study is 
combined with the cjstoscopic examination but 
there are many cases m which a satisfactory cysto 
scQpic examination is not practical for the follow 
mg reasons (z) because of the severe pain which 
generally accompanies these cysto copic exanuoa 
tions unle«s under a general anesthetic (a) be 
cause of inability to pass the cjstoscope V3) be 
cause of severe hemorrhage which clouds the 
field (4I because of deaded objection on the part 
of the ^tient (5) because an expert cystoscopist 
may not be at hand 

'Ti.C KNIQUE roa PNEtmoCXSXOORAUS 
It IS my custom to make an anterior and a pos 
tenor film of the bladder region before any air is 
injected This preliminary film will demonstrate 
duy opaque calculus that may be present and mil 
^ruculaiVy demonstsate any locahted coUecUon 
of gas in the rectum or colon which mav be con 
fusing in the interpretation cf the subsequent 
pneumoevstograms The urethral onfii^ is then 
deaused and all of the usual precautions and 
preparations are made whidi are necessary for 

E ssuic a soft rubber catheter A sterile soft rub 
r cattieter of the largest size that will pass with 
out pam or inconvenience is then introduced H 
there is an obstruction from a promuietit middle 
lobe of the prostate one may use a prostatic 
cathclpr Any residual unne should be with 
drawn for a soft tumor surrounded by fluid may 
not be demonstrated Occasionally one does not 
succeed m temoxnng all of the utme hut if air is 
injected and one examines the paUent onttmrly 
F nented by (ovittli beloct tb Fb I d 


and posteriorly there will be one of th^e two posi 
tions in which the lumot will be surrounded bv 
air as I shall demonstrate to you (Figs r 2 and 

3) 

After the unne has been withdrawn an at 
omizer bulb is attached to the catheter bj means 
of a tapering glass connecting rod and then b> 
gentle compression with the thumb and index 
imgtt aic vs pumped into the bladder until the pa 
tient complain of bladder distention or until one 
can feel the distention of the bladder by palpation 
or outline it by percussion A pair of hemostatic 
forceps IS clamped upon the catheter and both of 
the«e are strapped to the thigh by means of adhe 
sive plaster all of v> hich is prepare I in advance so 
as to mmimixe the delay and distress from bladder 
distention To economize time all of the«e pro* 
cedures are taken with the patient on the Potter 
Bucky diaphragm with tube and film in position 
so as to make the exposures with the least po sible 
delay 

If the injections are made slowly and due atteo 
uon i» paid to the patient s complaint of pressure 
I believe no harm can result I know of no m 
stance of an air emboli m de\ elopmg and can see 
no reason for it since pneumopyelogcaphy has 
been used with success Surely if the kidney 
pelves can be distended with air one need not 
feat the distention of the bladder 

One or more 8 inch by 10 inch films are made 
posteriorly directing the rays in hne with the 
of the pelws and then one or more films are ma^ 
anteriorly the patient being carefully lurn^ 

upon the abdomen and the rays directed obliquely 
antenorly and upward I usually make severe 
films wiUi some s anation m the exposure in each 
position 

Generali) the anlettor view wll give most mfor 
matioa but both vie«s _re e sential After the 
examination has been finished the patient is 
lumed to the supine position and b> the reJe^e of 
the clamp the air is quickly expelled A blue 
pressure over the bladder will be helpful K by 
chance the catheter comes out of the bladder a 
stwiie one should be inserted and the air allowed 
to escape It is generally advisable to compress 
the bladder to expel all of the air 

After several hundred such examinations 1 
have not had an) senous obje tjon on the part 01 

iBl U l St ISof Jy J r» S 9J 
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Fig T Fig 3 Fig 3 


Fig I No evidence of the bladder tumor was noticeable 
June 8 1928 because it was surrounded by 8 ounces of 
fluid whi^ we did not succeed in removing preceding the 
pneumocystogram made with a posterior film Case 1 
Fig 2 We then turned the patient m the p one position 
and th s pneumocystogram j/eui very clearly tl e tuo t mors 
of the bladder The large one from which the specimen had 
been removed and the other smaller one indicated by 
arrows June 8 1928 

Fig 3 Another anterior film made in the prone position 
shousco iplete disappears eeoflhettn rMayS 1029 and 
the patient has remained free from symptoms and has been 
found free from disease also cystoscopically by Dr Hames 
Bnefiy the history is as foUows 
Mr A T G T aged 49 years was referred on May 21 
2925 by Dr Francis J Dever of Bethlehem Pa on ac 
count of leucoplakja imolving the glans penis This was 
found later to be carcinoma and was treated by electro 
coagulation and radium applications with temporary cure 
A recurrence however developedandon June 2 1930 Ire 
moved the glans penis and sulcus completely by electro 


coagulation with no evidence of recurrence and complete 
comfort and freedom to date 
On June 8 1928 he returned to us with the history of 
hxmorrbage from the bidder and cystoscopic examina 
tion by Dr Wilbur Hames showed evidence of carcinoma 
within the bladder We then obtained the history that he 
had been sent to Dr Estes of Bethlehem 3 years previously 
on account of bleeding from the bladder On June 8 1928 
Dr Haines found a tumor about the sue of an English wal 
nut and removed a specimen for microscop cal eaatmna 
tion This was reported by Dr Eugene ^se as papiUary 
carcmoma of the bladder Dr Hames did two subsequent 
destructions on this tumor mass and be received from us 
the following \ ray treatment 
He was given high voltage X ray treatment through four 
fields 2 anteriorly and postenorly crossfinng upon the 
bladder giving a :oo per cent through each area between 
June ts and July le He has had a second course of precau 
t onaiy t eatment and re e ammation of the bladder by 
pneumocystOoram on May 8 1929 which showed the tu 
mor entirely gone 


the patient and no damaging efiect One patient 
developed a chill shortly after this examination 
from which he promptl> recovered but it is well 
known that a chill may occasionally follow any 
cathetenzation 

TUMORS DEMONSTRATED 
By this means I have succeeded m demon 
strating several hundred bladder tumors and so 
far as I know have failed to demonstrate onlj one 
Tumors of the size of a thimble to a size that fills 
the entire bladder have been shown Thej ha\e 
been demonstrated m all parts of the bladder 
One can demonstrate the size position outline 
and degree of tnfillralion One reall> demon 
strates not onlj the filling defect but the flexi 
bility or lack of distensibility of the bladder wall 
The serious sign of malignant disease is infillra 
tton and the part of the bladder wall which is in 
filtrated by a malignant growth cannot be dis 
tended This gives information which I believe 



Fig 4 Showing tumor mass ue of a goose egg Mr 
D S aged 55 >ears referred by Dr W Mackmncy 
February 2 92 frequent vo dmg of bloody unne for i 
year Tumor mass destrojed by electrocoagulation through 
a suprapubic cystotomy by Dr Mackmncy and myself and 
13 10 milb ram rad um needles introduced into base of 
tumor for 8 hours h If anteriorly and half postenorly 
malun,, 150 per cent in tumor area dunng a penod of 4 
months Hebved9jears and d ed October 1930 of in 
tercurrent disease Case 2 
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cannot be obtained otherwise without operation 
and will be useful m determining the method of 
treatment to be chosen 

One cannot always decide b\ pneumocyslog 
raphy whether a growth is malignant or not but 
if the tumor is large with a broad infiltrating base 
and occurs in a patient past the age of 35 years 
one can be reasonably certain of the tumor being 
malignant If the tumor is small in size or multi 
pie pedunculated and not infiltrating (bladder 
distending smoothly and evenly m all directions) 
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then we may assume that it is bemgn A cysto- 
scopic biopsy IS necessary to make an e^act diag 
nosis but this is subject to error and depends upon 
tbe portion of the tumor taken Pneumocystog 
raphy is in no sense intended to replace cystos 
copy 

All growths of the bladder are potentially ma 
hgnant and should be removed either by de 
struction by electrocoagulation by the thermo- 
cautery by excision by radium applications by 
means of roentgentherapy or by some combina 
tion of these methods In all cases the disease 
should be recognized as early as possible and 
treated thoroughlv from the beginning Thi 
simple procedure will be useful in recognizing 
early carcinoma but cannot be depended upon as 
final in the elimination of early carcinoina or of a 
small tumor m the bladder 

IRRADIATION TREATMENT 

Irradiation may be applied in various w ay s but 
no methods have yet produced enough cures to 
make us enthusiastic nor to make us feel atisfied 
Tins dissatisfaction al 0 applies to surgical e 
cisioii The dissatisfaction from surgery is indi 
cated bv such records as that of Lower who re 
ports a senes of 2 2 cases of bladder tumors of 
wh ch loS were malignant 81 of these mal nanl 
cases were operated upon with an operative mor 
tality of 9 8 per cent and a death rate within a 
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Fig 9 Various diagrams made fay Dr McCrae on the 
dates as ind cated in the illustration 

jear after operation of 51 per cent and onlj 7 per 
cent v.ere 5 jear cures Scholl reports that m 168 
operati\e cases 366 per cent v-ith malignant 
papillomata died withm a year and 71 per cent 
with solid tumors died tvithin an average of 
months and that the operative mortality m papil 
lary carcinoma was 12 per cent and with infiltrat 
mg carcinoma 20 per cent U mtisl not he forgotten 
that these results hau been obtained in operable 
cases d>hile irradiation is used almost entirely in 
inoperable cases except by Barringer who uses 
operation for the placement of radium The radia 
tion methods ma> be any of the following 

1 Unscreened radium may be applied directly 
m small tumors and tumors about the neck of the 
bladder the radium being held in direct contact 
through a c>stoscope as recommended by Bar 
ringer 

2 Seeds either of glass or better gold maj be 
implanted directl> into the base of the tumor 
cystoscopically or suprapubically as recommended 
by Barringer Ke>es Hyman Bumam Marson 
and others but is suitable only for small tumors 

3 The disease maj be excised and then treated 
by deep roentgenthenipv 

4 The disease may be destroyed by electro- 
coagulation and then treated by the implantation 
of removable radium needles as has been used by 
us for a time only m \ ery large and inoperable 
tumors through a suprapubic cystotomy but 
which method has now been abandoned by us 
(Thomas and Pfahler MacKenzie and others) 

5 Through a suprapubic cy stotomy the promt 
nent tumor may be snared away and the im 
planted with radium seeds (Barringer) 

6 Deep roentgentherapy may be used upon 
the primary tumor as has been recommended by 

aters Gunsett Schmitz Schnoebelin and 






Fig 10 Complete disappearance of the tumor with a 
perfectly normal distention of the bladder wall as a result 
of the irradiation t eatment no ther treatment haMng 
been given Bneflj the history is as follows Mr H C T 
treatrfbyDr E SpacLman nasunder my direction since 
January 6 1930 Patient had been passing bloody unne 
dunn" s or 6 months Cystoscopic examination made by 
Dr Lowra ne McCrae and pneumocjstograra by us showed 
an inbltrating carcinoma about the size of a half dollar 
occupying the bladder id the region of the left ureter The 
patient received treatment throUeb one po tal of entry 
antenotly a total of 325 per cent and 400 per cent of an 
erythema dose through each sacrosciatic notch by means 
of high voltage \ rays (300 Ldo olts ^ millim eter of cop 
per filtration 50 centimeter distance) this gmn" approxi 
mately 400 per cent in the bbdder area 


Others and which method seems tome to be most 
satisfactory It is to be recommended especially 
in the inoperable tumors and preliminary to op- 
eration inoperable tumors are those in which 
operation is contra indicated because of the poor 
general condition of the patient by the size or 
location or because of absolute refusal on the part 
of the patient (Barringer classifies as inoperable 
(a) multiple carcinomata or large carcinomata of a 
base more than 4 centimeters in diameter (b) car 
cinomata which have affected the tngone and pos 
tenor urethra (c) carcinomata which have been 
previously operated upon and have recurred 
(d) carcinomata m patients whose age or con 
dition contra indicated shock of operable 
removal ) 

7 The tumor may be destroyed by electro- 
coagulation and then highly filtered radium 
(equivalent of 4 millimeters of lead) capsules 
packed into the bladder against the base of the 
tumor This method appeals to me strongly and 
at some later date will be reported in detail 

George G Smith finds about the same end 
results from excision electrocoagulation and ra 
dium treatments 2, 27 and 29 per cent respec 
tively free from symptoms after 2 V ears 
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the III large carcinomata there tvere ii cures 
(99 per cent) and of the 57 small carcinomata 
there mere jo cures (35 per cent) Of the 59 large 
and inoperable papiUar> carcinomata there were 
7 cures (iJ per cent) and 20 with palliati\e re- 
sults Of the 29 small and medium papillary car 
anomata 9 were cured (31 per cent) Of Ae 49 
large and inoperable infiltrating caranomata 
there were 4 cures (8 per cent) with palliation m 
13 cases Of the 9 small and medium infiltrating 
caranomata there w ere s cures (55 per cent) with 
palliation in 4 cases Such results should make us 
consider irradiation m all cases of caranoma of 
the bladder and should make us all keen to im 
pro\e our technique conser\e normal tissue and 
do all possible to make a diagnosis early and treat 
thoroughly and skilfully from the beginning 

RESULTS IN OUR CASES 

Our experience is limited to 83 cases of car 
cmoma of the bladder All were advanced large 
and belong to the inoperable group There were 
63 males (75 9 per cent) and 20 females (24 i per 
cent) The youngest was 36 and the oldest 78 
years of age giving an average of 57 2 per cent 
years Judged by the history of symptoms the 
average duration of the disease was 15 3 months 


ympt m ce 

Barringer is more enthusiastic In 9$ cases with 
a pathological diagnosis there were 43 per cent of 
3 year recoveries in papillary carcinoma and 29 7 
per cent m the infiltrating variety In 127 cases 
based upon clinical diagnosis there were 55 per 
cent of 3 year recoveries in papillary carcinoma 
and 27 8 per cent of 3 year recov enes m the mfil 
traungtyT>e It will be seen therefore that from 
a prognostic point as to end results the clinical 
diagnosis has been as v aluable as the microscopic 
Waters reported on 120 cases treated by deep 
roentgen therapy up to 1926 (one case of sar 
coma) He gives no final statistics but concludes 
that the best treatment for superficial papillary 
carcinoma is a combination of deep roentgen 
therapy and radium applied to the surface of the 
growth while with the infiltrating growths when 
operable radical resection should be carried out 
All others should be given a trial by deep roent 
gentherapy perhaps associated witi suprapubic 
cystotomy and implantation of radium needles 
Gner reported on 17 inoperable cases with 3 re 
covenes treated by deep roentgentherapy 
Bumam reports on 186 cases of tumors of the 
bladder treated by irradiation Of these 88 2 per 
cent were malignant and of the malignant cases 
66 per cent were of the large inoperable type Of 
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forti-three cases 
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The pro late ^\as known to be involved by the 
tumors \ hich were primary m the bladder in 5 
cases out of the 6j males (7 9 per cent) 

I am indebted to my associate Dr Leo D 
Parr> for preparing the tables from mj records 
These tables show the classification of our case^ of 
carcinomata of the bladder treated bj irradiation 
(See Table I ) 

It must be realized that the 43 cases m Table I 
which were treated through suprapubic c>stot 
om> were large inoperable carcinomata and wMe 
onij 153 per cent of the recoveries passed the $ 
jear period it represents some progress Ibe 
technique for these procedures has been previ 
ouslj descnbed in detail bj the late B A Thomas 
andmjself While there were onI> 15 3 per cent 
of 5 vear recoveries there were more temporary 
recoveries However it is m> present impression 


from theoretical grounds and a fe v recent cases 
that the insertion of radium needles can be re 
placed to advantage by highly filtered radium 
units in the form of small packs within the blad 
der (See Tables II III IV V \I VII) 

StTMUARI AND CONCtUSIONS 

1 Pneumocystography is a valuable means of 
determining the presence si e outline position 
and amount of infiltration of a carcinoma of the 
bladder 

2 It can be carried out by any careful roent 
genologist with sterile catheter atomizer bulb 
and a haemostatic forceps 

3 Radiotherapy involves treatment by radium 
in the form of capsules needles or seeds (glass or 
gold) and by the use of deep roentgentherapy 
either alone or before or after electrocoagulation 
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TABLE IIl—rLECTROCOVGULATION VND RADIATION THERAPA 


Growth I lectrocoaguUted Through Suprapubic C>stotom> rollowed b> Radium Packs m Bladder and 
\ ray Treatment— Sjve Cases 
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TABLE \ —DURATION’ OF LIFE AFTER TREATMENT BY ALL METHODS 
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T\BLE VI— OUTLINE OF IRRADIATION TREATMENT GIVEN IN SOME CASES WITH 
GOOD RESULTS 
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TABLE VII —LOCATION AND EXTENT OF DISEASE WITH GOOD RESULTS IN EIGHTEEN CASES 
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4 It seems that electrocoagulation is better 
than excision followed b> radium or \ ra> 
treatment 

5 Some xery encouraging results haxe been 
obtained bj irradiation alone Under such treat 
ment the patient is usually relieved of hiemor 
rhage and pain If our results can be made per 
manenl and our percentage of cures increased 
and if in the early stages the grow th can be de 
stroyed cystoscopically U will be a great step m 
advance 
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EMPYEMA WITH BRONCHIAL FISTULA SIMULATING LUNG 
ABSCESS AND BRONCHIECTASIS' 

JEROME E HEAD AM MD Chicago 

A ocut S g ry N thir t U ty di I S bool 


T he clinical manifestations of empj ema with 
bronchial fistula are so different from those 
of uncomplicated empjema that from the 
diagnostic point of view it deser\es separate con 
sideration While the latter presents itself usuall> 
as an obvious pleural disease the former because 
a cough productive of large quantities of sputum 
is its outstanding s>mptom is apt to be confused 
with diseases of the lungs and bronchi This is 
especially so when the empj ema is small and en 
c>sted in which case the physical and roentgeno 
graphic signs are usually atypical It has seemed 
worth while to call attention to this diagnostic 
problem and by citing cases point out the many 
similarities and the few essential differences be 
tween this condition and lung abscess bronchi 
ectasis phthisis and other pulmonary diseases 
Rupture of a tuberculous cavitj into the pleura 
15 by far the most common cause of emp> ema w ith 
bronchial fistula Lung abscess and gangrene fre 
quently produce it A superficial pulmonary in 
farct instead of regaining its circulation may die 
and be sloughed off leaving a pulmonar> defect 
with multiple bronchial openings into the pleura 
Infection alwavs either exists or supervenes The 
condition may follow wounds of the lung and 
pleura although this is a much less frequent com 
plication than one might expect Spontaneous 
drainage of an unrecognized emp>ema whatexer 
Its origin IS more likely to be bj wa> of a bronchus 
than through the parietal pleura Laennec while 
he saw but one case of empjema necessitas saw 
many of empjema with bronchial fistula Cases 
have been reported in which a simple serous effu 
sion eventually eroded the lung and invaded a 
bronchus Pulmonary cancer hydatids of the lung 
and pleura bronchiectasis and foreign body in 
the bronchi are rare causes 
When an empyema is draining through a bron 
chus the physician confronted withapatientrais 
ing quantities of sputum often foul is led to 
consider pulmonary rather than pleural pathology 
and to make a diagnosis of lung abscess bronchi 
ectasis or tuberculosis Even to one suspecting 
the condition the diagnosis is difficult 
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If the empyema is acute lung abscess is closely 
simulated The two conditions produce practi 
cally identical symptoms In both there is per 
sistent cough copious often foul sputum fever 
night sweats and all of the other manifestations 
of acute sepsis The histones m both conditions 
present similar incidents the onset either sudden 
or gradual with fever pleuritic pam and slight 
non productive cough the sudden rupture of the 
abscess with the coughing up of a flood of pus 
and the subsequent slight improvement with the 
establishment of partial drainage If the empy 
ema has been preceded by a typical pneumonia 
the diagnosis is less difficult but even here one is 
influenced to believe that it is an abscess rather 
than an empyema which has complicated the 
acute disease If however the pneumonia has 
been atypical or the empyema has been caused 
by a small peripheral lung abscess or infarct as 
IS not infrequently the case there is little m the 
history to distinguish the two conditions 
While the classical physical and roentgeno 
graphic findings of empyema and lung abscess 
are radically different actually the findings are 
rarely classical often similar In lung abscess the 
surrounding pneumonitis often hides the cavity 
on the roentgenograms and the practical occlu 
Sion of the bronchus draining it makes the physi 
cal findings those of atelectasis (flatness absent 
breath sounds and decreased fremitus) signs in 
distinguishable from those of fluid If a fluid level 
IS seen on the roentgenograms it is frequently 
difficult to say whether it is in an encapsulated 
pyopneumothorax or m a parenchymal abscess 
If the patient with empyema with bronchial 
fistula survives the acute stage of the disease and 
the cavity is not obliterated spontaneously a 
chronic condition is established which is with dif 
ficulty distinguished from bronchiectasis The 
charactenstics of bronchiectasis are the periodic 
expectoration of large quantities of purulent spu 
turn the patient being free of fever and the other 
symptoms and signs of sepsis In empyema with 
a bronchial fistula as the walls of the cavity be 
come thickened absorption through them is re 
duced to a minimum As this takes place the 
fever disappears and the patient improves grad 
ually m nutntion and general health The inflam 
maUon and swelling in the efferent bronchus 
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hich hat e hindered drainage and made the coUj,h 
persistent sub ide andthecou^h like that of the 
bronchiectatic occurs onI> when the pus in the 
catTt has nsen to the let el of the bronchial open 
iDj, \s m bronchiectasis the emptjnng spells are 
usuallt brou hi on bj change in position or bj 
etertion 

Fortunatel) m most instances the two condi 
tions are readil) identifiable bj the ph}sical and 
\ rat findings In uncomplicated bronchiectasis 
these are few The phjsical findings are slight 
dullness and coarse non consonating rales found 
usuall) at one or both bases postenorly and the 
N. raj findings are merclj an increase in the linear 
peribronchial markings The tanations from nor 
mal are often scarcelj detectable 
In empt ema w ith bronchial fistula on the other 
hand the findings are tho e of encapsulated air 
and fluid m the pleural ca\nt> If these are exten 
sive and classical the shifting dullness v ith tym 
pan\ aboce it the absent or amphoric breath 
ound and the succussion splash are easv of 
recognition 

Not infrequentlj however the empjema is 
small and loculat^ and the expected signs as 


well as the fluid level on the roentgenograms are 
masked bj pleural thickening Such cases can 
easilj be confused with those types of bronckec 
tasis in which there is parenchymal fibrosis or 
atelectasis or m which the mam bronchus is so 
constricted that the lung becomes drowned with 
secretions In this variety of bronchiectasis if 
the bronchus is patent the even increase m den 
sit> of parenchjmal fibrosis or atelectasis can be 
diflerentiated from that of fluid by the phjsical 
examination which m the former shows the in 
creased signs of consolidation rather than the de 
creased ones of fluid If the bronchus is not patent 
and the lung is drowned and airless the difleren 
tuitions must be made by the demonstration of 
the bronchial occlusion This can be done either 
bj diagnostic bronchoscopy or by roentgenograms 
taken after the injection of iodized oil or b> ex 
ploratory thoracentesis The location of the heart 
IS also of great importance m this connection In 
fibrosis Of atelectasis it is drawn toward the 
affected side while in the presence of fluid it is 
forced in the opposite direction 

Because the treatment of the possible conditions 
IS so different a correct diagnosis is of the utmost 
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importance If there is a lung abscess e’cplorator) 
aspiration uith the nsL of empj ema is danger 
ous Expectant treatment ^vlth saKarsan and 
postural drainage and later if necessary thora 
cotomy are indicated If it is bronchiectasis vac 
cines lipiodol injections postural drainage and 
perhaps phrenicectomy are indicated None of 
these procedures nor the regimen for pulmonarj 
tuberculosis can possibl) benefit an empvema 
tthich in most instances can be cured b> a simple 
rib resection It is a traged} for a case of this 
kind to go for 8 j ears as did one of those reported 
below with diagnoses of lung abscess bronchiec 
tasis and pulmonary tuberculosis when he could 
have been cured m 2 months bj the resection 
of a nb 

Each case is a specific problem Success m diag 
nosis will depend first upon recognition of the fre 
quenc> of the condition and consideration of its 
possible presence second upon a careful history 
and phjsical examination and third upon the 
interpretation of the roentgenograms These 
should alwa>s be taken with the patient m an 
upright position and in the anteroposterior lat 
eral and oblique positions If these positions are 
used one can demonstrate whether or not there is 
a fluid level and whether or not it extends to the 
chest wall I htes taken after the injection of 
iodized oil are praclicallj essential If the case is 
one of bronchiectasis or bronchial occlusion there 
IS no further doubt as to the diagnosis In lung 


Fi 4 Roent eno ramtakenaftertheiDjecUonof iodized 
oil mto the smus which persisted after operation Demon 
Stratton of bronchial fistula Case 

abscess there is usuall> revealed a wedge shaped 
filling defect in the parench>Tna with its apex 
toward the hilus In emp>ema with fistula the 
lung is shown pushed awa> from the chest wall 

If after all diagnostic methods have been tned 
there is still a question as to whether the condi 
tion is emp>ema or lung abscess exploratory 
thoracotomy should be performed without a pre 
limmary diagnostic aspiration 1 have alreadv 
pointed out the danger of producing an empyema 
if aspiration is performed m the presence of a 
lung abscess 

It has been the purpose of this paper to discuss 
the diagnosis of empyema with bronchial fistula 
not the treatment In general the treatment is 
the same as that of uncomplicated empyema 
The presence of the fistula contra indicates closed 
drainage and irrigations and makes nb resection 
the operation of choice This is further indicated 
in that the temporary partial collapse of the lung 
favors the healing of the fistula If the process is 
recognized and drained in its acute stage both the 
cavity and the fistula will m most instances heal 
without further interference If the fistula fails 
to close a sinus will persist That it is the fistula 
which IS causing the sinus can be demonstrated 
by roentgenograms taken after the injection of 
K^zed oil If the oil is injected mto the sinus the 
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plates will show filling of the bronchial tree in the 
affected region Such a fistula can be closed onl> 
by dissecting out the tract to the surface of the 
lung exposing an area about the bronchial open 
ing and cauterizing the lips of the fistula with 
siher nitrate The wound is packed wide open 
and the cauterization repeated e\er> week or ten 
da\ s until thegranulationsha% e closed theopening 
If the empjema has become chrome the pro 
cedure is the same until the cavit> has ceased to 
decrease m size and until the patient 5 condition 
has improved sufficiently to permit one of the 
operations indicated for Tronic empyema 
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Tig 7 Pyopneumothorax with bronchial fistula Roent 
ccno ram taken before operation sbowin-' multiple fluid 
levels Case 3 

throu h It Roentgenograms taken after injection of the 
sinus with hpiodoi showed that it led into a bronchus 
(Fig 3) The patient was told to go back to his work and 
return in 6 months if the sinus was still present At the 
end of 3 months it had closed and has remained so to the 
present time 

Case a Mr J a white mine operator of $s years 
was fi at seen in consultation with Dr Hollands and Dr 
I H Chilcott at the Illinois Masonic Hospital on August 4 
X930 Iliscompla nts were cough productive of large quan 
titles of foul purulent sputum fever weakness and sweats 
of t month s duration 

Two and one half months before he was first seen hede 
veloped a bothersome dry cough This did not make him 
sick m any way and he continued about h 5 work One 
month later he v as wakened suddenly at ni ht by a ternfic 
pam in his right hemithorax The pam was v ery severe and 
he was unable to get h« breath The next day he suddenly 
coughed up a Hood of very foul sputum mixed with blood 
By evcni g of that day h s temperature had risen to 104 
degrees He improved somewhat after this but continued 
to be very ill 

Ihysical e amination showed a large well developed 
elde ly man lying in bed and coughmg incessantly IIis 
temperature was loz degrees pulse 20 respirations 28 
There were no abnormal findings save in the chest The 
motion was p actically equal on the two sides The heart 
was displaced slightly to the left At the nght base ante 
rorl> the e was an area of dullness the upper border of 
which in from the cardiohepatic angle upward and out 
ward to th 1 ht nipple and then downward to meet the 
h er dullness again in the midaxillary line O er this area 
the b eaih sounds and tactile and vocal fremitus v ere ab 
sent Red blood cell count w s 3 7cx3 000 haemoglobin 
60 per cent wh te blood cells 13700 

The roe tgenogram wh ch had been taken with the pa 
tient in the supine position showed an even increase in 
density at the r ght base with a hazy upper border which 


Fig 8 Pyopneumothorax with b onchialfstula Late al 
roentgenogram taken before operation Case 3 



Tig 9 Roentgenogram taken after operation The mul 
tiple fluid lev eb were in the same cmpj ema cavity Case 3 
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pleural adhesions Such pictures are not uncommon m m 
stances m -which artihciai pneumothorax is complicated by 
an effusion 

Aspiration had been performed unsuccessfully posteriorly 
by another consultant For this reason and because the 
roentgenogram and the physical examination indicated 
that there was fluid m the lower thorax in the anterior axil 
laryline aspirationwasperformedatthispoint lussumlar 
to that which the patient was raising was obtained 

Under local anaesthesia a segment of rib was resected at 
this pomt Incision through the parietal pleura led into a 
large empyema ca\ ity containing pus and air The pus 
was aspirated and open drainage was establi hcd The 
patient stopped coughing immediately after the operation 
and his temperature came down to below 100 degrees 

0 dinanly I do not hesitate to drain an empyema ante 
norly so long as the incision is toward the base of thecavity 
A\here\er the opening drainage may be made efficient by 
ha\ing the patient lie on the incision This patient had 
difflculty in doing so because of the cast on his leg He con 
tinued running a slight fe\ er and it was necessary to imgale 
the cavity carefully with hypochlorite solution to bring 
down hi fever The cavity is small and decreasing steadily 
in size 6 weeks after the operation 

Case 4 Mr J G asinglewhitelaborer 3jyearsofage 
came to the dispensary complaining of cough productive of 
large quantities of sputum 

Light years before the patient had had an acute respira 
tory disease from which he had a prolonged convalescence 
He was conflned to bed for many months During this 
time the cough which had been present from the start be 
came increasingly producti e until be was raising as much 
as pint each 34 hours He improved gradually in general 
condition and v as eventually fever free and able to be up 
and about His cough continued the same S nee that 
time he had been m fairly good health except for the very 
bothersome productive cough This cough occurred ch efly 
in the morning when he got up and at night when be went 
to bed It was aUo b ought on by bending over or by ex 
erting himself unduly He had been told by different physi 
Clans that he had lung abscess bronchiectasis and pul 
monary tuberculosis He bad been sent to \rizona and to 
California but had failed to improve 

Physical cxaminat on rev ealed a relatively well developed 
and nourished adult male The only important physical 
f ndings were those encounte ed m the chest Extending 
from the apex to the base in the axilla and from the mid 


clavicular line to the midscapular line was an area of dull 
ness to percussion Over this area the breath sounds were 
absent and the tactile and vocal fremitus greatl> reduced 

The roentgenogram showed an area of greatly in 
creased density occupying the entire axillary portion of 
the left lung field The plate taken after the mjection 
of iodized oil showed that the lung was pushed away 
from the chest wall Aspiration gave thick yellow pus of 
the same variety that the patient was coughing up Fol 
lowing the establishment of drainage bj the insertion of a 
tube the patient stopped coughing and has not coughed 
since The empyema cavity decreased markedly m size 
but failing to close completely had to be obliterated by a 
Schede operation 

SUMMARY AND CONCLUSIONS 

1 Empyema with bronchial fistula closelj sim 
ulates lung abscess or bronchiectasis The acute 
cases simulate lung abscess the chronic ones bron 
chiectasis 

2 Four cases are presented in tvhich the diag 
nosis was uncertain and difficult 

3 It IS important to consider the condition in 
all cases presenting the symptoms of cough and 
copious sputum 

4 A careful history and physical etanunation 
and roentgenograms taken in Ae anteroposterior 
and lateral upnght positions before and after 
the injection of iodized oil are essential to the 
diagnosis 

5 Diagnostic aspiration should not be per 
formed for fear of infecting the pleura m case a 
lung abscess is present 

6 The treatment of empyema with bronchial 
fistula IS drainage by nb resection Closed dram 
age and irrigations are contra indicated because 
of the bronchial opemng 

7 In the acute cases the fistula and cavity w ill 
usually dose spontaneous!} following drainage 
If they do not secondary operations are required 
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A ccording to Halstead the first system 
atic study of loose bodies m joints was 
' done over three hundred ^ ears ago b\ Pech 
hn a Swedish surgeon Loose bodies may be cota 
posed of unorgaruzed tissue such as nee bodies or 
made up of organized tissue as cartilage fibro- 
cartilage or bone 

Osteochondromatosis is a rare pathological 
process in w hich pedunculated and loose cartilagi 
nous bodies are fonned from the sjmovial mem 
brane of joints the knee beino b> far the most 
commonlj affected This condition is not to be 
confused with that of osteochondritis desiccans or 
osteochondral fracture in which the loose bodies 
arise from the articulating surfaces or m those 
cases of advanced osteoarthritis presenting loose 
bodies 

Lannaec in 1831 is said to have first called 
attention to loose bodies arising from the mem 
brane and he believed they came from the sub 
sjnovial tissues In 1836 Brodie mentioned see 
iHo sev oral cases and he felt that the process arose 
from the cTternal surface or within the synovial 
membrane because the membrane could be seen 
to be reflected ov er the bodies before they became 
detached This is in close agreement with the 
present concepuon of their origin Brodie states 
In the museum of St George s Hospital there is 
a specimen of a knee joint the inner surface of 
hich IS lined by a great number of small pendu 
lous excrescences connected with the synovial 
membrane and there is a reason to believe 
that the excrescences were the result of long con 
imued inflammation of the svnovial membrane 
O teochondromatosis is usually monarticular 
and IS commonly to be recognized in early or mid 
die adult life occurring in the following order of 
frequency knee elbow shoulder hip ankle and 
wrist In a review of 19 cases by Jones 12 were 
not over 40 and 8 were under 30 years of age 
The 4 cases here reported were all m females un 
der 45 years of age The majority of cases re 
ported in the literature have occurred in males 
substantiating to some degree the part trauma 
would appear to play in its etiolooy Rixiordhas 
recently reported a case m a man of 69 years and 
V hile It is commonly seen much earlier no age 
period IS exempt 

The exact cause has not been proved Thehis 
tory and physical examination rarely tend to sup- 
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port the infectious theory The cases here re 
ported all gave a history of trauma to the joint 
which the patient thought marked the onset In 
many of the cases reviewed a similar finding was 
noted One is therefore impressed with the fact 
that it must be an important factor It may not 
necessarily be direct trauma but irritation pro 
duced by wrenching or twisting of the joint In 
1907 Lexer advanced the idea that these osteo- 
chondromata arise from fully developed em 
bryona! rests and pointed out the intimate de 
velopmental relationship of the synovnal mem 
brane to cartilage The primitive connecbve Us 
sue which may normally p rsist m the re ion of 
the joint cap ule has been thought to giv e nse to 
cartilage which in turn can become ossified 
through irritation or infection These loose bodies 
have therefore been thought by Geschickter to 
represent an overstimulation of a normal process 
There would appear also to be some relationship 
between this process and various tvpe of nev 
growth After an extensive study of its euolo v 
and pathology Jones states From a develop 
mental standpoint one is led to the consideration 
of this process as one of the tumors In consider 
mg the relationship of the synovial membrane to 
tumors m general one is reminded of the fact that 
other neoplastic diseases arising from the mem 
brane have been reported for instance fibro- 
mata hemangiomata and endotheliomata The 
frequent history of trauma introducin'^ then on 
set IS not unlike the history of many neoplastic 
processes Henderson has reported a case of osteo 
chondromato is of the knee joint associated with 
a malignant chondrosarcoma of the lower end of 
the femur of the same side In this connecUon it 
may be of mterest to note that in Case 4 opera 
tion had been done for an intestinal obstruction 
at operation a huge megacolon being discovered 
the exact cause of which was undeternuned 
Histologically the joint capsule is composed of 
two iavers the outer stratum fibrosum and the 
inner stratum sy noviale It w ould seem that these 
cartilaginous rests begin to grow from the fibrous 
layer and push their way toward the joint cavity 
(see Fij, 8) growing to different sizes before 
^ing cast free into the joint The question as to 
the portion of the joint first involved has been 
studied and while any portion of the membrane 
may be the site the junction of the joint capsule 
dBIlirunosUtMdj ICIlj ^wV kl roty 
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Fg I Roentgenogram from Case t showing many 
loose bodies free nithm the knee joint 

and the periosteum has been noted to be fre 
quentl> first affected It is probable that the t> pe 
of injury mav be the deciding factor in the por 
tion of the joint first invoUed 
In Case 1 when the joint was opened it was 
noted that the articular surfaces proper ap 
peared quite normal but at the periphery of the 
femoral articular surface at the junction of the 
synovial membrane and joint cartilage were 
small attached osteocartilaginous masses which 
w ere thought to be loose bodies in the process of 
formation In addition to these there were noted 
several similar masses attached to the synovial 
membrane in the suprapatellar pouch In Case 3 
w e w ere able to obtain a roentgenogram taken 6 
years before which is here reproduced On close 
inspection a few calcified areas can be identified 
in the posterior portion of the joint which would 
appear to be the beginning of the process in this 
case (see Fig 5) and also illustrates the chro 
nicity of this ty pe of grow th While these ossify 
mg papillomatous masses are attached nutrition 
and growth can easily continue but when the 
bodies wander loose in the joint the question of 
their continued growth becomes one of specula 
tion Thev may receive nourishment by reat 
taching themselves temporarily to the membrane 
or from the joint fluid itself Some of the earliest 
studies have indicated that the svnovial fluid is 


not only a lubricant but also rich in proteins m 
organic salts and sugar In a study of loose 
bodies in joints Strangeways concludes that the 
constituents of the synovia are responsible for the 
changes observed m bone and cartilage with cer 
tain types of arthritis Phemister points out that 
the synovia is enriched by irritation which the 
loose bodies produce Certainly as Forkner has 
recently observed a need for further study and 
research of the normal and pathological joint 
fluid IS evident The growth is believed to be en 
tirely limited to the cartilage and fibrous tissue 
cells m these aberrant masses as cross sections of 
the larger loose bodies have been reported as 



Fig 3 Photomicrograph showing cross section of one of 
the loose bodies in Case i J^ote the absence of any areas 
of calc fication Areas of poorlj preserved cartilage with a 
center of d^encrated tissue can be seen 
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showing onl> de<renerated bone in marl'.ed con 
trast to the microscopic appearance of the at 
tached bodies see Figures g and lo 
There appear to be at least two t>'pe of osteo 
chondromatosis first those cases in which one 
or more usuallv multiple loose bodies are free 
w ithin the joint These ma> be of \arying size — 
the largest in Case i w as three quarters of an inch 
in diameter — oblong or round with glistening 
white cartilaginous surfaces often pitted and 
presenting numerous bosses \\ hen packed 
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closeH together definite facets may be formed and 
occasionaTl) these bodies may be seen neatlj 
packed together m the posterior pouch of the 
Knee joint Their tendency is to wander shout 
though they often gravitate backward during 
movement and produce remarkably few symp 
toms The microscopic appearance of one of 
these loose bodies is shown in Figure 3 It is cov 
ered with a capsule of fibrous tissue and areas of 
poorly preserved cartilage cells scattered through 
out The absence of anv area of calcification is 
stnking 
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Fig 7 Photograph showing the gross appearance of a 
portion o! the material removed from Case 3 A sjtio 
vectomy of the anterior portion of the joint was done 
A the fat pad B a portion of the synovial membrane 
sho'cimg many attached masses 

The patient was admitted to the Orthopedic Service at 
Bellevue Hospital and operated on September 24 ipjo 
A curved incision was made alon* the medial border of the 
patella under Esmarch and the joint opened Nine loose 
oodles were recovered one large one being dtslod ed from 
the uitercondyloid notch with difficulty (see Fig 2) The 
wound closed in layers and a firm pressu re bandage was ap 
plied for the neat 10 days The wound healed per p tmam 
and at present the patient has a range of motion from rSo 
to 80 degrees and complains of no pain or wakness m the 
knee 

Case 2 \ woman 44 years of age came to the cluuc 

complaimng of persistent pam m both knees for the past 
t8 years The pain is worse m the right knee She stated 
that rS years ago she had fallen sinking raUter heavily 
against the n ht knee It had given her so much trouble 
that 9 year ago she had had a roentgenogram taken which 
had been pronounced negative The pam in this case was 
quite marked 

This woman was in fair general condition She had 
double knock knees and walked with both feet in abduc 
t on There v as cr pitus on movement of both knees but 
very bttle reslnclion m movement The patient felt that 
the pam was m st marked in the n ht knee when she was 
going down staus She had very i ttte swell ng or local sen 
sill eness and gave no history’ of sudd n sharp pain cha 
actenst c of a mechanical block Roentgenogram of the 
left knee showed a mild degree of hj-pertrophic arlbntis 
this was mo e marked on the right and there were noted 
a number of loose bod cs m the suprapatellar bursa and m 
the postenor portion of the knee joint Removal was ad 
vised but the patient refused and did not return (Fig 4) 

Another and somewhat different t>*pe but 
thought to arise from the same underlj ing cause 



Fig 8 Photomicrograph showing several early stages n 
the deveh^ment of the ostcochondromatos 5 in Case 5 
hole the growing bodies that are here observ ed below the 
synoAial layer 

IS shown m Cases 3 and 4 Here the bodies m 
great quantities were found both free and at 
tacKed and this tvpe would appear to resemble a 
neoplastic process more than the cases described 
As these sjmovial chondromata become visible 
m the roentgenogram only after they calcify or 
ossify at their center m the pedunculated masses 
the earlier cases must pass unnoticed for a while 
Hesse describes a case that was not suspected 
until operation because of the negative ffndmgs 
These 2 cases of the diffuse tv'pe here reported 
represent a late stage 

UTien the joint w as opened in Case 3 a remark 
able appearance was noted The whole interior of 
the joint appeared studded with literally thou 
sands of small glistening pearly white bodies 
about the sue of seed pearls They arose from 
every conceivable portion of the svnovial mem 
brane even partially encroaching upon both semi 
lunar cartilages ilany of these bodies w ere at 
tached to the membrane by tiny stalks others 
were freewithm the joint and many hadfused to- 
gether forming small clusters which popped out 
from the folds of the joint whenever it was moved 
(Fig 10) The photograph shows the gross ap 
pearance very inadequately (Fig 7) There was 
notice a distinctly rancid odor from this disor 
gaoized joint This observation as far as the 
author has been able to discover has not been 
mentioned m other cases reported but was so 
marked and distinct m this case that it is thought 
worthy of mention Microscopically the sections 
of this case showed dense connective tissue 
through which are diffusely distributed manv 
small circumsaibed and encapsulated areas 
These consist of fibrous connective tissue either 
completely or partially replaced bv fibrocartilage 
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or bone Some of these nodules can be identified 
below the s>rvo’.tal layer in \at>ing degrees of 
development before they have projected them 
selves into the loint cavity (Figs 8 and 9) Many 
of these nodules project beyond the synovial sur 
face and give the appearance of a chronic syno 
vitis The sections 01 this case were submitted to 
Dr Evv in<' n ho stated It appears to be an ossi 
fving papillomatous synovitis that has taken on 
the aspect of a beni n neoplasm 
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patient stated that she had be«i operated upon !oi an la 
icstuul obstruction and presented a colostomy Her gen 
era! sutgical record at Bellevue Hospital disclosed that ^e 
presents a hu^e tneRacolon the exact cause of whjci istm 
determined ijtamiaation of the extremities revealed 
notlung unusual other than the left Inee The Inee was 
held in an attitude of about i o degrees extension and 
there were only a few de^ees of motion present There 
was some enla gement of the joint but no symovita or sen 
siiiveness Operation was advised but refused (Fig ii) 

In these 4 cases the absence of svinptorns other 
than those caused bj mechanical blocking was 
rather staking None of the cases at the time of 
elimination presented an increase in tie joint 
Suid or local heat or redness The chrome dura 
tion w ith a history of w renching or twisting die 
knee followed b\ occasional sharp pain and m 
creasing hmitatioa m motement or a feeling of 
weakness about the joint was the usual history 
Therefore the roentgenogram must still be re 
garded as the deciding factor m the diagnosis of 
osteochondromatosis 

The treatment is surgical In the cases pre 
seating multiple loose bodies the removal re 
lic\es the mechanical obstruction Sometimes 
this IS technically quite difficult as the bodies may 
disappear deep into the joint or become lodged m 
the mtercondv lar notch of the femur as ocoirred 
in Case i Platt has suggested flushing the joint 
with saline under conaiderable pressure to loosen 
and dislodge elusive bodies It is also helpful to 
make a careful pre operative erammation of the 
roentgenogram counting the loose bodies at the 
time of operation to «ee if these tally with those 
noted m the roentgenogram In the diffuse type 
of the disease a sjtiov ectomy as complete as 
possible would appear to be the method of choice 
K cun ed incision along the medial border of the 


patella the so called utility incision permits an 
extremely satisfactory view of the anterior por 
tion of the knee joint with the minimum amount 
of bleeding For exposure of the posterior portion 
of the joint one may use the posterolateral or 
posteromedial incision desenbed by Henderson or 
the popliteal approach advocated b\ Brackett 
and O good 
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T here exists today a voluminous literature 
concerning every phase of the subject of the 
medical and surgical treatment of peptic 
ulcer of the stomach and duodenum Neverthe 
less because of the v\ide divergence of opinion 
contained therein it would seem of value to re 
port statisticallv the results immediate or late 
of an> large series of cases submitted to treat 
ment b> any single procedure From the aspect 
of surger> ^s has been done excellentlj m the 
s>mposium on treatment of ulcer in the Annals 
of Surgery'’ where the results of various large 
American clinics have been made known Inas 
much as the consensus of opimon favored gastro 
enterostom> particularly tor duodenal ulcer it 
seems worth while to bring out some of the re 
suits of more radical surger> obtained m European 
clinics and more speancallj the mortaht> and 
morbiditj rates observed at the I Chirurgischen 
UmversitaetsUmik m \ienn'i (\orstand Prof 
Liselsberg) 

For this purpose 606 consecutive cases of 
peptic ulcer observed between Januar> i 1924 
and Januarj i 1930 and treated by gastric 
resection will be presented The statistics shown 
were obtained from the climcal course from 
operation to hospital discharge 
As the scope of this work is largelj statistical 
no attempt will be made to review in detail the 
literature of gastric resection of ulcer Excellent 
revnews are to be found in the different publica 
tions of Finsterer von Haberer Starlinger* and 
others 

This senes comprises 449 cases of ulcus duo 
deni J37 cases of ulcus ventnculi 17 cases of 
ulcus ventnculi et duodeni and 3 where the 
pathological diagnosis of perigastritis adhesiva 
(no ulcer being found) was obtained In 27 cases 
the resection of exclusion was performed and in 
all others the ulcer beanng portion of stomach 
or duodenum was resected with the distal two 
thirds of the stomach 

The pre operative operative and postoperative 
treatment as given bj Starlinger is identical with 
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the treatment in the Eiselsberg clinic and does 
not require repetition here 
Aiucsthesia has been predominantly b> the 
open drop ether method though local anesthesia 
(splanchnic) spinal and gas oxygen anesthesia 
have been emplojed There was no appreciable 
difference in mortalitj or morbtdit> though it 
must of course be taken into consideration that 
the cases for local anesthesia represent a some 
wrbat selected group where ether had been 
thought dangerous The following table shows 
the distribution of cases 


TABLE I — ^AN^STHESIA 

Eth ( p n d op meth d) 

N t sod ygen 
Sp I (sp ocain) 

Loc I ( fiJt u n a d pi hn c) 

L I ( fill U n a d tb ) 

B U th mi (u e 


The most popular tj-pe of operation has been 
that modification of the Billroth T>pe II in 
which the cut end of the remaining third or 
fourth of the stomach is united m its entirety 
with the jejunum retrocolically the oral portion 
of the jejunum being sutured to the lesser curva 
ture Where conditions have been favorable the 
Billroth I in the end to end or end to side 
(supra or infrapapillarj) modification has been 
employed In those cases in v hich it was feared 
that excision of the ulcer beanng duodenum 
might injure the pancreas or biliary tracts the 
Eiselsberg resection of exclusion was employed 
(Reseklion ur Auschal(ung) There was little or 
nothing to indicate any difference in mortality or 
morbidity according to the type of operation 
performed 


TABLE II — OPERATIONS 

BU thllwitb tocolcg t jj tmy 
B 11 th II n th t c li g t j j 0 t my Qd e 
t ana t m 

BiUr th II ( 1 on of pyl ) 

BiDr th I ( 1 ga t od d t myj 

Bin th I ( nf pap llary g t d d t myj 


*7 

27 


The mortality for the entire senes was 5 44 
per cent As might be expected there is con 
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siderable vanation in the mortality rate m per 
{orated and non perforated ulcer as well as in 
ulcus ventncuh as contrasted with ulcus duodem 


TABLE in -—MORTALITY 


Pe c t 

Total resections 606 

Deaths 33 S 44 

Ulcus duodem (not p rforated) 4^4 

Dealhi x6 3 79 

Ulcus duodem (perforated) 27 

Deaths 3 ” * 

Ulcus \ entnculi (not perfoialed) 134 

Deaths J4 10 44 

Ulais ventnaiU (perforated) 3 

Deaths 2 66 66 

Ulcus ventncuh et duodem 17 

Deaths o o 

I engastntis adhesiva 3 

Deaths o 


The most frequent causes of death ivere pneu 
monia and pentomtis m one or another combina 
tion As the aiu^al factor of peritonitis as deter 
mined by postmortem roa> be of interest the> 
ate tabulated separately belon 


TVBLE IV —CAUSES OF DEATH 

Pneumonia 

PoeumoQu and ileus 

Pneumonia and pentomus 

PDeuzrumta subphrenic abscess 

Poeunoma subphretuc absces and pleurisy 

Pentomtis 

Pentooitis and hietuonhage 
SubpbreQjc abscess 


TABLE IVA 

PemotuUs— total 
of unknown ongin 
Due to 

a— Anastomosis suture line leakage 
b — Duodenal stump leakage 
c— Ileus (strangulated) 
d — Perforated ulcers 

e— Subphremc abscess leakag of anastomosis 


21 

It 

4 

2 
t 
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The foUov.ing c;^s presented features some 
what out of the ordinary and are here abstracted 


Cssc i A patient aged 44 years was operated upon 
under local ansstbe u for ul us duodem An mfra 
papillary E llroth i\o i was perfonncd On the sixth dav 
after operation a laparotoni) was again done be«u e <d 
severe pain in the epigastrium In the anteno suture 
tow of the anastomosis was found a snuU perforation which 
was closed over and an anterior gastro-enterostomy with 
entero-anastomosis was performw Death occurred jo 
days after the second operation At postmortem there was 
found t neutnona, purulent diffuse bronclutis with locibze 1 
pentomus 

Case 2 \ patient aged 37 vears was operated upon 
under ether anesthesia for ul us duodeni An mfra 
papilUry CiHroth No t was performed There was much 
vomitin and on the eighth daj after operation the abdo 


TABLE V — COMMON COMPLICATIONS 

Cases 


Paeutnonia 14 

Fneumonta and pleun > i 

Pleun^ 4 

Subphreoic absce^ 2 

Severe postoperative bleeding and vomiting (i) 4 

Diarrhoea 5 

Secondary suture (wound bursting open) 2 

Thrombc^hlebitis s 

Infarct (pulinonaty) transferred a 


Unaary retenbon (more than 1 day postopcrabve) 

men was again opened up At the second operation a few 
drops of pus were found m the suture fine of the duodenal 
stump and the duodenum at the anastomosis was covered 
over by the omentum An anterior gastro enterostomy 
with entero-anastomosJS was performed and drainage was 
given to the duodenal stump The second day after 
operation intestinal contents appeared in the dramnge 
opening The wound was again opened and the opening in 
the duraenun sutured The patient died 5 days after the 
third operation Postmortem examination showed pneu 
monia subphremc abscess and uisufhcienc> of the suture 
lines in the duodenal stump and m the gastroduodenal 
anastomosis 

Case 3 Patient, aged a8 years had a Bdiroth Vo 2 
operation done under ether anxsthesia for ukus duodem 
ratient complained continuously of pain after the opera 
tion and was again operated upon on the moth day after 
the first operation when a strangulated ileus was found 
The eSerent and afferent jejunalloop had been strangu 
lated by the opening m the mesocolon At postmortem 
maunation general peritonitis was found 
Case 4 A Billroth No a operation was performed 
under ether asxsthesia upon a patient aged $3 )ear whr 
suffered from ulcus duodem Symptoms of peritonitis 
appeared and a second operation was done s days after the 
first Small abscesses were found iR cver> suture hole At 
postmortem e'cammabon general pentomtis was found 
Case 5 \ Billroth No 2 operation was performed 
upon a patient aged 43 years tor the relief of an ultus 
ventncuh The operation was done under ether antesthesia 
Si^,os of evere pentomtis appeared on the following day 
and necessitated a second laparotomy Terforation ^ras 
found at thi tunc through part of the uker which had not 
been removed General ^ntomtis was determined at 
postmortem 

Case 6 A BiUroth No i operation was performed under 
ether anaesthesia upon a patient aged 45 years who sufleted 
from an ulnis ventncuh bi"ns of tenosis appeared after 
the sixth day On the tenth da> laparotomv was again 

E erfonned The anastomosis was found adherent to the 
ver and was ver> oedematous An anterior gastro 
enterostomy with entero anastomosis was performed 
Death foUowed 4 da>5 later Lobar pneumonia was 
determined at po tmortem exam nation 

Pneumoma plajs a leading role again this 
time as a factor complicating the postoperative 
courae The ma)or complications ob ened are 
tabulated in Table V 

Those cases which presented, unusual features 
are given m brief 

Case 7 Under ether amesihesia a Biifrotb Jvo 3 
operation was perfomied for ulcus ventncuh Beuiusc 0! 
the appearance of sjanploms of ikus the abdomen was 
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g3im opreced up and n ente o-ana t mo is was performed 
b tween the loops f the previous retrocohc anastomosis 
The wound healed by gran laUon The pat nt also 
d vel p^ severe bronchitis and pi unsy but alie 3 
mo ihsinth ho p talwasdi-cha gedcufM 
Case 8 A patient *4 years had duodenal ulce 
fo which an infrap piUaty Billr th No i was do The 
pall t \ inited dally and 5 days aft t perab n because 
f his generally poo condibo he wa operated upon 
gain an ant no gastnxnt roslomy with e t anasto- 
mosis bemg p rfoimed f secunty sah The p bent 
mild ac mpleteandrapidrec ry 
Case 0 U der n t us vide oxygen anasthesta a 
BiUr th No operati a was d ne upon patient aged 63 
s ears who was ufl nng from a d od nal ulce A pan 
creatic fist la appea ed on th fourteenth d y fte 
operabon and this wa n t ntirely healed when the 
patient w s discharj d f om the hosp tal 
C SE Unde the natsthesia Bill th No 
operab n was performed up n pab nt 4 years I ag 
wh wassuflenogf omaduod nal ulce The ewasse ere 
bl edi g by m uth th aft moon of th opeiabo a d this 
CO dib n was treated by means f la *3 e with aoo 
il r nitrat s lub n and (ra enous ojecu ns t 
cub c cenbmete of af nil with t ccess. Th bdomen 
was again pened a d ga t ot my wa perf rroed No 
p rbng esse\s we seen but profuse Weedia fr m the 
a astom s w bserved Th ent re a tome I e 


was Msutured with a running catgut suture a dthe bdo- 
men was closed One and ne-haUht tsofsalm wasgi en 
t th dose { th OMrab n Th foil wing n ght th 
pabe t was very weak, and was given a 500 cub cenb 
m le aerg ncy blood Iranrfusi n This was repealed 
agam in days P be t was discharged cured 
Case! A pab 1 39 > ears of age was peratedupo 
und r Uie anesthesia for duod ulcer \ Billmth 
No a was done K d odenal fctul appeared which was 
healed at the time f discharge. 

Case An infrapapll^ BDlroth No was do 
upon a pabent SQ years f g who had a duodenal leer 
I^cause of ^mpt ms of tenosis the pabe t was ope ted 
upon gain a week, late Th e was n angulab n f th 
1 West d od nal angle caused b mental dhesi ns ^ 
dhes ons ft sep rated and the bdom a was losed A 
bphreni abscess wa uspected 3 days late butwa not 
f nd The pate tw diebargede red 

SUIGIARY 

In a senes totallmg 606 partial gastrectonues 
for5>epbc tilcerm the Eiselsberg dime there were 
33 deaths a mortality of 5 44 per cent m those 
cases surMvmg — 573 m number — 60 presented 
some mote or less senous complication in the 
postoperaute course 
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THE CONDUCT OF LABOR IN THE DYSTOCIA DYSTROPHIA 
SYNDROME PATIENT 

EDWARD LYMAN CORNELL M D FACS CracACO 


T he patient who presents a big problem for 
the obstetrician is the one at present mobt 
frequently o\erIooked by the general prac 
titioner and the young obstetriaan She has been 
classed here under the term dystocia dystrophia 
syndrome Most textbooks devote only a meager 
paragraph or two to the discussion of this type of 
case in fact, unless one looks carefully through 
the index he fails to find any reference \et my 
experience with this type of patient leads me to 
state that she presents many more problems in 
the management of her delivery than does the 
patient with a generally contracted or flat pelvis 
This IS chiefly because such cases are not recog 
mzed as pathological entities until too late ex 
cept by trained obstetricians 
To this syndrome DeLee has applied the term 
dystocia dystrophia syndrome Welz has used the 
term sporadic cretirusm while the term dys 
trophia adiposogenitahs has been rather loosely 
employed by other writers The literature on the 
subject IS limited I hat e been able to And only a 
few references aside from those written by mem 
bers of the Chicago Lying In Hospital staff 
Welz Loizeaux Solomons and Taylor A B 
Davis Homer and Greenhill are among the fen 
who have contributed to the subject With the 
exception of the two latter the remarks are con 
fined to one or two paragraphs and nothing ver> 
defimte is> stated to guide the phjsician m the 
management of this ^fficult type of case during 
labor 

The term dystocia dystrophia syndrome is 
probably as good a term as it is possible to em 
ploy In Stedman s dictionary the terms are de 
tmed as follows Djstocia difiicult childbirth 
It is called fetal or maternal according as the 
cause IS in some abnormality of the fetus or m 
uterine inertia or some obstruction m the par 
tunent canal D>strophia is defined as defective 
nutrition while syndrome means the aggregate 
of symptoms associated with any morbid process 
and constituting together the picture of the dis 
ease I hav e not been able to find any term which 
better describes this type of patient than the one 
DeLee has given 

The dystocia d>strophia sjndrome is not con 
fined to any particular race I have seen cases m 
the white race of most nationalities with the pos 
sible exception of those of Southern Europe 


a number of cases in the colored race although 
here it is quite rare Social status seems to bear 
no relation to the condition as it is found in 
private practice as well as in the chanty dimes 
It IS not unusual to find the girls m the family of a 
similar type On the other hand the patient ma> 
be an only child 

These patients not infrequentl> give a histoiy 
of irregular menstruation Thej- may miss their 
periods for as long as a year or they mav men 
struate only three or four times a >ear Dys 
menorrhcea is a common complaint During 
marned life there is a tendency toward varying 
degrees of sterihtv It seems to be difficult for 
such a patient to become pregnant and vet on 
examination little or no patholog> is found m the 
pelvis In some patients quite the reverse is true, 
and I have had a few m whom there was no diffi 
culty whatever either m menstruation or as to 
fecundity Many complain of difficulties m sex 
life I e absence of libido vaginismus etc 

These patients present a rather striking ap 
pearance The> are short and abnormally stout 
their height is usually around 5 feet and the 
weight vanes from 150 pounds for the shorter 
group to 00 pounds for the taller Face and 
cheeks are fat and neck short all of which giv e the 
head a squatt> appearance The chest is broad the 
arms short and fat the abdomen plump with 
more or Jess of a fat apron and the hips and legs 
well padded and heay> The hips particularly 
attract the attention of the phjsician because 
they are so broad On closer inspection of the 
extremities it is to be noted that the humerus and 
femur are not out of proportion but the other 
bones both the long and short ones of the hands 
and feet are shortened considerably The hands 
present a stubby appearance where the second 
third and fourth fingers are more or less of the 
same length and especially is this noticeable with 
the first and third fingers It resembles a spade 
hand The foot is short and presents a squatty 
appearance the toes are short and fat The 
wnsts and ankles are heavy and thick The meas 
ureraent of the elbow to the wnst 1 e from the 
olecranon to the os lunatum is about 23 cent: 
meters whereas in the average woman this meas 
urement is 25 centimeters plus All the bones are 
thicker and appear harder than do those in the 
average woman 
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The pelvis usually preseats little that is ab 
normal except that the bones are thicker The 
extetnai measurements ate usually nartna! or 
abo\e normal In the latter case they ma> vary 
as much as t centimeter for each of the pelvic 
measurements The Baudelocque diameter is 
usually about zo to 21 although as tn Case t it 
has been found to be larger due to the fat pad 
One notices that it is somewhat difhcult to ouuine 
the pelvic bones externally because of the firm 
ness of the muscle structure and the amount of 
fat present On internal examination the vagina 
may be short and present a sense of fullness as it 
IS well padded with fat These patients are usu 
ally highly sensitive to vaginal examination and 
It IS rather difficult in many of them especially 
m the high grade type to outline the various 
structures of the pelvis with any degree of cer 
tamty In a few of these patients before preg 
nancy I have noted that the uterus seems to be 
smaller than normal although it is not what we 
might term an infantile uterus The pubic raim 
are greatly thickened the permeura and the 
vagiiud wails seem to lack the same degree of 
elasticity that is usually noted m the normal 
patient 

The skin is usually pale m color even in the 
negro race and in a few instances it has presented 
a pasty appearance such as one would expect to 
find With kidney disease The blood count is 
seldom much below normal although as 3 rule 
the hsmoglobm is slightly below So per cent 
Occasions!!} the hair markings are simiiar to that 
found m the mole althou h tins is not neccssanly 
a distinctive feature On most of these women 
however there is considerable hair on the lower 
abdomen and a profusion on the escutcheon 

During pre^,nancy these women have many 
compiamts which are minor in character but it 
requires considerable tact on the part of the at 
tendm" pb> sician to keep up their morale Spot 
ting in the first trimester is not uncommon 
Abortions occur easily and somewhat more fre 
quently than m the usual run of patients Th^ 
gam rapid!} in weight often as much as to 
pounds a month in spue 0! dietary measures to 
control the gain 

These women are prone to toxffinua of preg 
nancy espeaally m ninth month and th^ 
not infrequently qmcUy develop eclampsia or 
edampsisra They neatly atl go over term often 
as much as 2 weeks or more They have large 
babies and it is to be noted that the baby s bones 
are harder than those of the average 

With the onset of labor things do not start out 
correctly As one of my residents told me several 


ywirs ago they go mto labor on the wTong 
foot Usually the bag of waters ruptures before 
the onset of pain anywhere from a few bouts to 
several days ^Vhen the contractions start they 
ate very pamful to the patient but they are not 
strong to the palpating hand The interval be 
tween contractions t& irregular and may remain 
so for many hours The administration of 
qutmne with or without castor oil not infre* 
quentiy increases the paiafulness of the contrac 
tion but does not affect its intensity so fat as 
cervical dilatation is concerned It seldom causes 
the pams to become tegular The morale of Uic 
patient is easily broken and she ens out bitterly 
with each contraction and unless one is familiar 
with this type of patient he is inclined to believe 
that he IS dealing with a hysterical woman This 
is quite to the contrary These women do haie 
considerable pain It seems to me that they ate 
bypcfscnsitive and that we should not consider 
them as cases of hysteria in labor but should pit) 
them because of their inability to withstand pain 

The baby presents m a cephalic posterior posi 
tion mth somewhat more than the usual amount 
of deflection It remains thus throughout the 
labor or at best rotates to the transverse position 
An anterior position is so rare that I cannot recall 
seeii^ one in the past 5 years 

The progress of labor is exceedingly slou and 
tedious For the number of contractions that 
they have at least two other women and some 
times many more would be delivered Not in 
frequently at the end of 24 hours of more or less 
active labor there is only 2 to 3 centimeters 
dilatation Formerly it was my practice to use 
oxytoac drugs to stimulate the labor pains but 
I found that such medication merely lacreased 
the amount of pain without produem an appre- 
ciable amount of dilatation The ictroduciion of 
bags will secure dilatation up to 9 or 10 centi 
meters but the amount of suffering that the« 
patients have with the bag m place in spite of me 
use of morpfain and other analgesics is almost be 
yond mention 

Dehwry from below has been accomplished bv 
means of Duehrssen s incisions with rotation of 
the head usually from transverse position 
and the application of mid forceps with a deep eps 
siotoniy and the extension of t&s episiotomy up 
TTard 3 or more centimeters The baby is large 
and its head not infrequently badly marked rvitb 
theforceps occasionally thebladescuUirijjthiougn 
the scalp The baby is asphyxiated and 
Considerable rtsuscitation or it may die dunn the 
course of Us delivery or shortly thereafter from 
btam haemonhage. 
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If an episiotomy has not been done the mother 
IS badly lacerated the cervix is badly torn thus 
invitmg sepsis which appears very readily m 
these patients 

A B Davis has very aptly said of these pa 
tients ‘ In many of them if the pelvic delivery 
dilatation and inasions of the cervix and forceps 
are persisted in the operator does not usually 
look upon his completed work with pride If ver 
Sion is attempted too often the results are not 
good Many of them become unsafe for classical 
caesarean section unless it is done early, because 
of the reason of sepsis This type of case gives 
the high percentage of stillbirths, cerebral hxmor 
rhages broken necks children in whom the heart 
continues to beat for an hour more or less and 
then it is impossible to start respirations or those 
v,ho die soon after birth 
The difficulty in forceps delivery does not come 
at the outlet of the pelvis but more often at the 
inlet or the midplane because the soft structures 
of the pelvis lack elastiaty Thus we obtain 
these bad lacerations 

In the borderlme case of this type spontaneous 
delivery is rare Howe\er these borderline pa 
tients not infrequently go into labor promptly 
and continue to complete dilatation and then 
progress stops It becomes necessary to deliver 
them by low or mid forceps and even then it is 
surprising how much damage is done to the pelvic 
floor and vaginal canal 

It is very un^iise to attempt the induction of 
labor in these patients irrespective of the method 
employed It is my opimon that it is impossible 
to tell in advance whether or not these patients 
will go into labor promptly will continue in labor 
and will give the obstetrician a reasonable chance 
to deliver them from below Even with a rather 
extensive experience I am unable to answer these 
questions A few patients for whom I have pre 
dieted a tedious labor have delivered rather 
promptly while those m whom a prompt delivery 
was forecast have given considerable trouble 
Breech presentation is the bele noir m this class 
of patients Fortunately I hav e had only a few 
External version before labor is almost impossible 
because of the excess of fat on the abdomen In 
fact breech presentation is seldom diagnosed 
until the patient is m labor To induce labor in 
these patients is to court disaster with a ven 
geance I always do a caesarean section on these 
women il they are near 35 jears of age regardless 
of the degree of the d> stocia dystrophia syndrome 
The ideal management of the djstocia d>s 
trophia syndrome patient consists m placing her 
m the hospital when she goes into labor and never 


inducing labor by mechamcal means even in the 
presence of toxaemia of pregnancy While it is 
true that an occasional case comes through nicely 
on mechamcal induction it is so mfrequent as to 
be negligible When the patient enters the hos 
pital in labor e\ erythmg possible should be done 
to keep up her morale while giving her a test of 
labor My procedure consists usually m the use 
of morphin, K gram as soon as the patient pre 
sents evidence of becoming tired not when she is 
exhausted This is followed by a rectal instilla 
tion of ether and quinine 10 grams as recom 
mended b> Gwathmey If the patient does not 
progress jdter 18 to 24 hours of labor with rela 
lively good contractions I have resorted almost 
mvanably to the low cervical ciesarean section 
During the progress of the trial labor I have been 
cautious m the number of rectal examinations 
No vragmal examinations are made One must 
watch these patients carefully for the appearance 
of Bandl s ring tetany or a thmmng out of the 
lower uterine segment On the appearance of any 
of these signs labor should be terminated If the 
patient presents a moderate or severe grade of 
toxieima of pregnancy it is advisable to termi 
nate labor by casarean section provided the 
child IS viable It is understood of course that 
the proper medical treatment for the toxasmia 
has not been successful Cases with eclampsia 
do not do well under the Stroganoff treatment 
because the labor factor is still present and cannot 
be overcome 

I do not feel that this is an abuse of cesarean 
section and I heartily agree with A B Davis 
who sa> s w ould it not be better to foresee some 
of this and abuse cesarean section m more of 
these cases and do it early when it is compara 
lively safe for mother and child? 

In the borderlme patient young in >ears I 
give a test of labor provided I believe the babj 
to weigh 8 to 8^ pounds If progress is not 
satisfactory then I perform a cesarean section 

After having witnessed the stormy recovery 
and after listening to the complaints of these 
women for several months after deUvery on 
several occasions I must confess that I would 
rather decline to handle these cases if I could not 
resort to CKsarean section m cases in which labor 
IS not normal 

If the woman goes into premature labor or if 
the baby should be small for any reason the 
labor ma> approach normal Usually however 
the first stage is protracted but the patient not 
infrequently delivers spontaneously or with low 
forceps Other factors being equal I always giv e 
them a long test of labor 
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The suggestions made for pnmiparag do not 
hold if any of these patients has delivered by a 
difficult forceps with lacerations The subsequent 
labors are frequently comparatively rapid and 
spontaneous because vaginal resistance is gone 
I will cite just a fe V cases to demonstrate the 
course m these instances Thecascsarenotsdect 
ed by any means they are the usual run m ob 
stetrics Merely the essential details are noted 


Case j M K No 77a ) gid 34 ye 6rst re 

r t d Cki b 3 iftsg Sh h d been m d » ye r 
St men tru I period was August f 9*9 Sh wa 64 
n be t U ash sdwegbeda gjiouQd wth cloth g 
Bio d p u wa X5a 8 Vnn w neg t Pclv 

m surem nt aSj 3 36 5 odd agonal c njugat J 
Itw B ted that he »a a typ &l dy ttjc a dystr ph a 
ynd ffl 

She nt d tb hosp t I J auary 9 93 with cm h 
<cd m nd sy t I bio d p ssurt 1 60 On t m 
bed h mpr « aed wa s at hotn n J nn ry 3 with 
bi d p u 4.8 I On b 3 h sh w d 1+ 

aibumn Th h until Ma ch : th unae w the 
sam d th high t bl od p u isd- On Mi h 
4 th «nn show d + lb mm nd hyal ne ts Sh 
nt ed the h p t 1 hi h b cau e th hag Iwat rs 
h drupt dt83 mShbd rregui rp insalUb t 
dav O th tR miog f th a st sh wa g n ca tor <1 

nd ou n wh fa d d not nc 3 ih p in gul r ty 

Bl d p w gradually c! mb ng unt I t cb d 

78 8 At 43 pnas oUn ter bag was u> ert d 
Th w plidt9 45 QmThpBwrst og t 

3 nuR t V TV i She h d t ng psia aU taght At 

0 ni M h a a 9 eentimet b g wa id e t d at 

wh ch t m ih r w s stiU th ch Sh w g a m 

E b g f St The bag cam out 1 9 a m The 

! d p w till h gh P ns w e irregul and 

alt i! I g ndwek Th y renu Q d th t way alt 

n ht \ p g s was made all the neit m m og A 
tb p i t pul e te wa n re mg and she wa be 
tiu g sb ted d h ly Vf d ne cc d ng to the 
{ 11 wing t hfl quc Cervix thick 8 ntim t Duebr 
n nun ocaput 1 ft post n r siaouni tati a to 
oc p t ) it trans rsc ppl ti a of 1 p aod f ther 

c t n then st og tra t a with the d liv ly fa 

77 Sg m boy Theh dw mu hm !d dwitfaa I g 
p t The pe a uni w s ved by a deep Wt na di 

It a! p ot my but the vagina hdad pcatnoo 

b the p «<Jt my w usvd Th tnt d h ry took 
4 h UK Blood p ur w 5 Th m th mad 
agodec rythhght temperatu being 
d g on 3 c Qsecuti d ys She I ft tb h p tm w lb 
blood pres ure f 3S nd !+• aibumm n th n 
The tim from th niptu e f th bag of waters unt 1 d 
i ry wa 79 h urs 


Here then is a patient \bo went into labor at 
the beginning of the eighth month with a small 
baby and had a very tedious ume It demon 
strates dearly that drugs and mechaniril means 
of inducing dilation of the cervix do not work 
sausfactonly m these patients One hesitates to 
do a ca^rean section on a premature baby but 
certainij the vear and tear on bodi Ae physician 
and patient vouJd justify it occasionally It will 
be noted that this woman was 34 years old The 


Baudelocque diameter was 25 This is unusually 
lai^e but it was due to the pad of fat over the 
sacrum and pubis 

The staff man in charge of this patient stated 
after delivery that had he known the difficffiUes 
to be overcome he would have done a aesarean 
section at the time he decided to insert the &rst 
bag In this I would agree 

Case « M L pnvat p t nt No 3590 ged 33 
3fe2fs ^ ted Augu t 19 9 Sh had b en mam d j 
years na n p i of many ttempts had d e bee me 
p goAQt H r h ht wa Sr inch nd we ght 1 8 
p ad b ch tak n with cl thes n Her kst m trual 
p nod w s Apn! 4 9 9 Geaeral exaimn t n w eg 
t P 1 m asureswere pn u 34K nt crstaliS 
t n t» 3» Baud locque 9/ dagnlcoty gat is 
BJ odp ur w I 6-80 

On September rj she ate d th h «p C I with gas 
f th at ned b tindgn edfom occau al pain 
with Wo dy vaginal discha g R embed 3e d tins up 
q 4 h w at bon) in f w day On 0 tob r s3 sh te 
p I d with Ibni h f the gia wh cb esisted tre tme t 
until I nu ry9 1930 wh n twa u d At this vi tsh 
e mplau) d e ly f an tch ng dermatosis wh ch was 
dgRcd l cnbdutp gsan y Sh had 
gam d luu h n weight n w 173 p unds Blood p es ur 
w 39 Th ra h r uted ill n s f t tm at sug 
gest d by my li and d rm t logist 

Fr mth men ir« Idatevr tuoat dtb t*h wa d e 
J nuary a Sh f !c th b by S ptembe 7 nd w uid b 
du F bra ry 8 Sh b g n lab F bru ly 1 030 l 
13 m Wth pm The pan we w k nd t 

jniQute nt rv 1$ Quuua $ g ms w givea at 9 m 
At this tune the wa no dilat u a and oly p ual 

0 m ot 1 the rv» The h ad wa s t enga^ ^ 
th ugh fixed Tb p t» n was c put left posten At 
ttuda gbt Ui TW w s ddat d 3 cestimet ts d the 
pa os w re mod ate ommg very 3 t 4 nuout At 
(hi tan morphia sulphat ^ g am and 3 cub c e b 
met rs f J p r cent in gn um sulphat w p » 
bypod mically fpli wed by the Cwathiney ectal m 
uuaiiOQ Pati nth dsom rtndatoamthf How 
ngm oingsh had 3 centun ters d iatati n aft hai^g 
h d t ng pain v ry to j minutes for s h uts '5 
w b gmtung to show 5 gn f t is usU a so a 
t chel t my w 5 done under local ns th su ne-h a 
per c nt n ocain be ng u ed Th op ran n w wHy 

e iBpli h d b by b y wasb m w gbii)g4 * 

Thi p u nt w in labor fo 3S/j h urs She made s 
p mpt ec ry th highest temperatu e b mg “ 
g ees OR the cc nd day No compile ti n w rt en 
count red 


19 4 


BIBLIOGRAPHY 

Daws A B Am J Obst & Gyn c 94 Apnl 
DeLee j 8 Pnne pi f Obst Incs rg S p 09® 
GoEEsmu. J P Su g Chn N Am 
June p 8 Int mat Chn 1933 mv 
H SNEB Da Su g Gynce & Ob ‘ 

P 194 t < 

LottEAtre L S Am J Ob t & Gya c 19 9 

P f>7 » 

S t. STOSS Betoei. nd Tavioe Wcmwobwt a . 

J Ob t & Gynsec Bnt Emp 19 9 P *93, , 

W ax \V AtiEB £ Sp radi cr unism Am J Go t 
9 9 M y p 65s 


97 fb 



EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 


FbanklinH Martin MD 

Managing Editor 

Alien B Kanavel M D 

Associate Editor 

Loyal Davis M D 

Assistant Editor 

William J Mayo M D 

Chief of Editonal Staff 

Donald C Bauoor M D j 

Associate Editonal Staff 

NOVEMBER 

1931 


ART AND PERSONALITY IN 
SURGERY 

I N speaking of art, it is not my purpose to 
confuse it with handicraft in surgery 
Surgeons have gone about as far as pos 
sible m this respect Advancement must be 
made m other hnes When my assistantship 
to a great surgeon was imished he ga\ e me 
this parting admonition ‘ Seventy five per 
cent of your ultimate success in life will de 
pend upon your ability to handle people 
twenty fiv e per cent on your knowledge of 
medicine Try to e-rcel in both ’ Reduced to 
its simplest terms art and personality in the 
practice of surgery consists of the ability to 
understand and deal with people as human 
beings and not alone with their diseases 
Recently there has been much discussion of 
a feeling of dissatisfaction among physiaans 
and patients The paths of thought of physi 
aans and laymen especiallj the more in 
formed laymen have diverged they are no 
longer thinking along the same lines Among 
other things patients are seeking relief and 
we as physicians are seeking information 


This rift being not only intellectual but tem 
peramental tends to prevent that human un 
derstandmg so necessary to a complete evalua 
tion of the patient and that human touch 
which is so essential if we are to be healers of 
the diseased body and mmd and not mere 
craftsmen employed to repair an injured 
organ or to remove infected tissue 
This state of affairs is probably due to our 
cntical and analytical manner of thinking 
Each man m the profession has cut out for 
himself a segment from biology and is work 
mg therein with astonishingmdustry and acute 
ness of intellect without regard for a visualiza 
tion of the subject as a whole The physiaan 
of today who thinks only anatomically chemi 
cally or physiologically cannot understand 
the patient before him He is unable to per 
ceive the manifest symptoms m their proper 
relationship or to recognize all the forces at 
work to injure or to benefit the patient In 
this analytic age it is almost impossible even 
to apprehend the spirit in which the great 
physiaan Hufeland said * Every patient is a 
temple of nature Approach him with rever 
ence It seems that our artistic or synthetic 
capaaties have not kept pace with our ana 
lytic activities In this endless chain of dis 
integrating effort we have all but lost sight of 
the fact that originally there must have been 
something to bmd the parts of man together 
An artist may be descnbed as one who is 
able to build up from scattered fragments a 
recognizable unity In the field of medicine 
and surgery this unity this completed work 
of art may be a satisfactory diagnosis an ade 
quate plan of treatment a rehabilitated pa 
tient 
711 
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Let us nou turn to personality It is AfE 
cult to analyze this quality We might say 
that it ain'iists of character intellect vnll and 
feeling with a physical \ehicle having pecu 
liatities of Its ov.n These factors however 
ivill remain inert until there has been added 
that something nhich quite defies definition 
the power to make an impression upon the 
oul of another 

What IS this soul so susceptible to the power 
of personality? I would call it the unifying 
pnnaple of the orgamsm that invisible pres 
ence the agitation of which may be noted in 
eiery sjstem of the bodj llTien it is per 
tutbed tbe muscles become tense the ^es 
sparkle respiration and heart action quicken 
face flushes and the entire body response 
IS evident 

\\ hen and how la the surgeon to use his per 
sonality as a therapeutic agent? He should 
u e It without interruption from the patient s 
first \ isit to the time when he is fully prepared 
mentally as well as physically to return to 
mrmal life As he zealously guards against 
unnecessary trauma to the tbsues he should 
in like manner safeguard the patient s psyche 
in the consulting room At that moment the 
soul lies open and exposed to injury from m 
cautious comment dropped by the surgeon or 
his assistants It is already traumatized by 
the suspense and fear inadent to the visit 
The wise physician will immediately assuage 
this unhappy condition and protect the pa 
lient from further disturbance by the them 
peutic power of his personality 

We cannot excuse ourseh es by savmg we 
ha\e nothing to do with the patients mind 
that we are not psychiatrists but surgeons 
and have agreed to look only after bis body 
The matter is not so simple The phy ical 
and the psy ducal are so interwoven that no 
one can say Here the physical ends there 
the psy ducal begins 


The physiaan or surgeon must carry the 
patient on through all those events which 
transpire from the first visit to the final con 
summation of the whole transaction The 
operation although the most dramatic i but 
one loadent said Moynihan The postoper 
ative course may he interrupted by unforeseen 
complication!. Suffering often wears heavily 
on the patient long days and sleepless nights 
plav havoc with his reserve nerve force He 
needs all the help that can be afforded him at 
such a time Herein lies the opportunitv for 
the surgeon to apply his power of personahty 
to the greatest advantage Such a per«onal 
influence must be a constant encouragement 
never ceasing until the victory is won and the 
patient is returned again to his family and his 
business 

The surgeon who serves bat and profits 
most IS be w ho has been able to mdude in his 
training that artistic element of understand 
ing which permits him to separate the essen 
tials from the non essentials and who has d^ 
veloped and guided a hopeful and pleasin^ 
personality to the beneficent end that his pa 
tients mav be restored to health 

R L Samiers 

TREATMENT OF ACUTE 
CRANIOCEREBRAL INJURIES 

I N the treatment of acute craniocerebral 
mjunes one is concerned with the injury 
to the bram Therapeusis as regards 
exam^ injuries is indicated only when the le 
Sion is a compound or depressed fracture A 
fracture of the skull per se unless of one of tht 
two mentioned types may be totally disre 
garded m the treatment of acute craniocere 
bral injuries Within the past decade the 
treatment of acute crdmocerebral injunes has 
become largely that of conserv atism Pnor to 
this time the operative treatment was em 
ifloyed m from so to ^o per cent of all ca es 
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whereas at the present tune probably less than 
5 per cent of all cases of acute craniocerebral 
injury are subjected to operate e inter\ ention 
It IS now generally accepted that con'?ervative 
treatment is not only less dangerous but also 
more efficacious than the operative treatment 
in the majority of cases of craniocerebral in 
jury, at least in those cases with no localizing 
signs The conservative treatment of cranio 
cerebral injuries is largely dependent upon the 
comparatively recently appreciated fact that 
the most frequent cerebral lesion subsequent 
to a head trauma is an ccdema of the brain sub 
stance As shown by the pioneer work of 
Weed and McKibben cerebral cedema can be 
very effectively treated by the intravenous 
introduction of hypertonic solutions and upon 
this fact is based the modem treatment of 
acute craniocerebral injuries 
As in all other major traumas, acute cranio 
cerebral injunes are frequently assoaated 
with surgical shock and it is therefore of 
utmost importance that shock should first be 
treated The usual methods such as lowenng 
the head the application of heat to the body, 
and intravenous infusions should be used 
Ideally, as advocated by Fay and Thomas 
hypertomc (50 per cent) glucose solution 
should be used for the mfusion Fay has nght 
fully warned against the use of magnesium 
sulphate dunng the period of shock in that 
further dehydration of the body is undesirable 
The treatment of a case of acute cranio 
cerebral mjury without a knowledge of the 
cerebrospinal fluid pressure is more or less 
haphazard Every patient wth a major head 
injury should be given the ad\antage of lum 
bar puncture with the manometnc determma 
tion of the cerebrospinal fluid pressure In 
those cases m which there is a cerebrospinal 
fluid hypertension it is ad\isable to reheve the 
increase in pressure by slowly and cautiously 
remo\nng some of the cerebrospinal fluid 


This can be accomplished safely by the grad 
ual escape of enough cerebrospinal fluid to re 
duce e-^cessive pressure above 10 millimeters 
of mercury by one half 1 e if the cerebro 
spinal fluid pressure is 20 millimeters of mer 
cury enough fluid should be withdrawn to 
reduce the pressure to 15 millimeters of mer 
cury Lumbar drainage is espeaally indicated 
m those cases in which blood is present in the 
cerebrospinal fluid as has been shown by the 
researches of Bagley 

As mentioned above the increased intra 
cranial tension due to cerebral cedema is best 
controlled by the use of hypertonic solutions 
The intravenous injection of hjpertonic solu 
tions especially 50 per cent glucose is most 
efficacious Hypertonic solutions of sodium 
chlonde as first advocated by Weed and 
McL-ibben should not be used because so 
dium chlonde being a dialyzable salt is ab 
sorbed and leads to secondary tissue retention 
wnth a rapid return of symptoms due to an 
increased cedema The administration of 
magnesium sulphate either by mouth or by 
rectum IS to be highly recommended Fa> 
has demonstrated that magnesium sulphate 
IS about twice as efficient as sodium chlonde 
when used as a dehydrating agent m the m 
testines In the dehydration therapy, it is 
essential that the fluid intake must be lim 
ited and probably should not exceed 500 to 
600 cubic centimeters m 24 hours It is im 
portant however that over dehydration 
should be prevented Lenche m 1920 empha 
Sized that relatively infrequently in acute 
craniocerebral injuries there may be an asso 
aated hypotension of the cerebrospinal fluid 
pressure rather than a hypertension In such 
cases Lenche and others have advocated and 
have successfully employed intravenous m 
jections of sterile distilled water or of hypo 
tonic solutions 

The operative treatment of craniocerebral 
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injuries is indicated in a relati\ ely small num 
ber of cases which may be grouped as follows 
(i) scalp wounds ( ) compound fractures 
(3) localized hxmatoma especially from the 
middle meningeal artery and (4) occasionally 
in depressed fractures of the skull In the first 
two groups 1 e scalp wounds and compound 
fractures thorough debridement followed by 
pnmary suture should be done In the second 
group craniotomy with evacuation of the 
blood clot is indicated and m the third group 


m which there is pressure on the cerebral sub 
stance elevation of the depressed fragments 
should be performed The operative treat 
ment of acute craniocerebral injunes occupies 
a relativel> small part of the treatment and 
it should be stressed that the conservative 
treatment especially the use of hypertonic 
solutions both intravenously bj way of the 
ahraentaiy tract as well as repeated lumbar 
taps are the methods of choice 

Alton OaisvER 





MEMOIRS 


JOHN BLAIR DEAVER 

Born Julj 2$ 1855 — Died September 25 1931 

I N the death of John Blair Dea\er the medical and surgical ^^orId and thou 
sands of grateful patients throughout the land mourn the loss of a master 
surgeon I doubt if the passing of any surgeon of our time has created a 
greater void and deeper regret 

This enthusiastic statesman of surgery was a star operator and earlj achie\ ed 
international fame He loved his chosen work which he pursued with great 
industry and without signs of weakening to the age of se\ enty five The surgeons 
of every land, w hen they visit Philadelphia in the future will miss this genial 
host with his philosophy his irrepressible humor his diagnostic skill and his 
marv elous technique 

The Amencan College of Surgeons and its official journal — Surgerv Gyne 
COLOGV AND OBSTETRICS — have lost a great fnend Dr Beaver was a Founder 
of the College a member of its Board of Governors since 1913 a Regent and 
President 1921 to 1932 He was a generous contributor to the journal Among 
his last contnbutions to surgical literature is his article on The Common Bile 
Duct which appears elsewhere in this issue of the journal Like all great men 
he was never too busy to do a thing that was worth while and it is typical of 
the man that within thirty six hours of his death he was bus> correcting and edit 
mg papers which he planned to present before medical groups 
Though he has departed from our midst, there are hundreds of active surgeons 
who were his students and whose skill commemorates the teachings of Deaver 
and from his publications future generations of surgeons wiU gam practical knowl 
edge and inspiration for all tune to come Frane.lin H Martin 


John Blair Deaver was bom near Buck Lancaster County Pennsylvania, on 
July 25 1855 His father Joshua Montgomery Deaver was a famous country 
doctor of Lancaster Count> Dr Deaver is survived by his widow Carolme 
Randall Deaver a son Dr J Montgomery Deaver and two daughters Mrs 
George G Thomson (Elizabeth Deaver) and Mrs Emory G Alexander (Hamet 
Deaver) Dr Harry Cla> Deaver a brother also a surgeon of renown in Phila 
delphia died June 25 1931 

Doctor Deaver received his early education at the Nottingham Academy near 
his childhood home and was graduated from the University of Pennsylvama 
Medical School in 1878 He was resident physician m Germantown Hospital 
and for an additional year serv ed as interne at the Children s Hospital entered 
the active practice of medicine m 1880 with offices at 16th and Vine Streets 
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JOHN BtAIR DEAVER 


Philadelphia Shortly thereafter he was appointed assistant demonstrator of 
anatomy m the University of Pennsylvania wbch title he held until 1883 demon 
strator of anatomy 1S84 to 188/ demonstrator of anatomy and lecturer on 
topographical anatomy 1887 to 1891 assistant professor of apphed anatomy 
i8gr to 1899 professor ot the practice of surgery 1911 to 1918 John Rhea 
Barton professor of surgery 1918 to 19 (Because of his ivonderful skill and 
popularity the retirement age of sixty five years for professors at the University 
of Pennsylvania was extended for one year in Doctor Deaver s behalf ) John 
Rhea Barton emeritus prefect of surgery 1922 until his death on September 
25 1931 

In March 1918 Doctor Deaver was appointed professor of surgery m the 
Graduate School of Medicine of the University of Pennsylvania and in July 
1931 be became ementus professor of surgery From 1S86 until his death Doctor 
Deaver was chief surgeon of the I ankenau Hospital 

Doctor Dea\ er was a member of the Amencan College of Surgeons Amencan 
Surgical Association American Medical Association Interstate Postgraduate 
Medical Association of North Amenca Southern Surgical and Gynecological 
Soaety Philadelphia County Medical Society Medicd Club of Philadelphia 
College of Physiaans and Surgeons of Philadelphia Philadelphia Academy of 
Surgery Philadelphia Obstetrical Society Northern Medical Association of 
Philadelphia and the J Aitken Meigs M^icalAssoaation 

The John B Deaver Surgical Society an honorary organization m the Medical 
School of the University of Pennsylvania is comprised of students who are par 
ticularlv interested and adept m surgery Ihis society 15 unique m that it is 
probably the only one that has continued after the person for whom it was named 
ceased his active connection with the University 

Among the books of which Doctor Deaver was the author are AjijiendiMtis 
The Breast Its Anomalies Its Diseases a*tdThetr Treatment Surgery of the Upper 
A Women (1st and and editions) Enlargement 0/ the Prostate ItsBislory Anatomy 
/Fieology Pathology Clinical Causes Symptoms Diagnosis Prognosis Treatment 
Technique of Operations and After Treatment (1st and nd editions) Surgical 
Anatomy of the Human Body (tiiree volumes) Excursions into Surgical Subjects 
(collected papers) 

The hst of articles which he contnbuted to medical journals totals 248 many 
of which have appeared from tune to time m Surgerv Gynecology and 
Obstetrics 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 

ALFRED BROWN M D FACS Ojiaha 

ALPHONSO FERRI— CONCERNING THE TREAT the missile and advises removal of the bullet for 

MENT OF GUNSHOT WOUNDS which purpose he has devised a forceps which he 

calls the Alphonsmum His canons or rules 
TACK of knowledge of the details of a man s life do not differ ver> much from present day teaching 
I sometimes makes it difficult to learn important * To seek for and draw out the lead ball and 
^ things that should be known if one is to under ^vhate\ er has been carried m with it 

stand how to fit facts together and get at the funda To manipulate the instrument that the draw 

mental reasons for events The case of Alphonso nig out may be most easilj accomplished 
Fern is one m which this is exemphfied almost per 3 To destroy the poison with special medicaments 

fectly He is known as a personal phjsician to a 4 To combat the crushing so that through it 

Pope Paul III and so far as is knoi;n spent most of corruption of the part will not be hastened 
his Ufe teachmg surgery in Naples and Rome This S To remo\ e completely all loose pieces of bone 

would make him a surgeon of civil life but be wrote 6 To replace the remaining pieces of bone m 

one of the best books on the surgerj of gunshot proper relation to the muscles and tendons so that 
wounds of the period He sajs in the introduction to the extremitj can lay quiet 
his book that he is going to describe the cures and 7 To pre\ ent suppuration 

remedies which we know to be the best after much ^ To treat the wound with greatest care in all 

study the greatest dihgence and long use both at *ts stages so that evil chance may not befall 
home and m war This makes one beheve he must Tern advises searching the wound with the finger 

have been a war surgeon In another place when sound to locate the projectile and loose pieces of 

writing of gunpowder he states that he had the op bone if the wound is large enough If it is small and 
portunity to study its effects in Hungary and Cam sinuous he uses various types of fiezible probes or 

pama and at the siege of Landrecies when m 1543 sounds and then uses his Alphonsmum to draw 

Charles V captured it from the French That of out foreign bodies For his dressings he uses all 
course places bun in the army in 1543 but m what kinds of medicines following the usual ideas of the 
capacity he does not say nor does be or any record tune The search for the ideal wound antiseptic 
give us other data concerning his war record We ®nd healer was then going on and each expert 
must then be satisfied m knowing that Fern though differed with the other Fern rather withdraws from 
a physician to the Pope and his court was at times the controversy by mentioning nearly e\erything 
a war surgeon a°d playing practically no fa\orites> 

Fern was born at Faenza or Naples about 1500 Tor hemorrhage Fern advises first the use of 

W here he gained his early knowledge of surgery he various styptic and clottmg agents If these do not 

does not tell us and the first known of him is that work be then packs the wound with tampons cov 
he was teaching surgery m Naples when he was called ered with various medicaments and only if this 
to Rome by Paul III to become his physician m or fails does he stitch the vessel using a long needle 

dmary During some of his years in Rome he taught curved at the end which carries a thread through the 

surgery and speaalized m it to a great extent except eye at its base which is placed around the vessel 
that he w-rote two books besides his book on wounds and the vessel ligated If the wound suppurates 
one having to do with the medicinal value of the Fern advises the use of drainage tubes 
sacred wood (Guaiac) and the other with the canin Fern s book on the caruncle or callus of the neck 
cles or calluses which arise m the neck of the bladder of the bladder which is printed with the 1583 

In both these subjects he might ha\ e obtained con edition of his book on wounds is extremely interest 

siderable experience in bis practice among the nobles mg Reading betw een the hnes he comes very near 
at the papal court descnbing many of the growths of the bladder in 

Much of Fern s advice concerning the treatment eluding enlargement of the prostate A quotation 
of wounds coinades with that of the ancient authors will suffice to give the idea He describes the caruncle 

He quotes Hippocrates Galen and Celsus of the as occurring in the following forms Simple soft 
anaent schools and the major Arabists such as hard fungous with a heavy white covering warty 
Rhazes Avicenna Albucasis and others He be porous Fern deserves the title of the first to 
lie\ es that gunshot wounds are all poisoned bv describe bladder pathology 
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RI-VIFWS OF NEW BOOKS 


N Oconditioninsurgetv is more perplexing mill 
diagnostic analysis or more difGcult m its 
maDagementthanobstrucli-ve jaundice Many 
problems are encountered by vutue of comphcatuig 
physiological and anatomical anomalies Wallers xn 
a brief monograph end avors to darify some of these 
problems His conclusions are drawn from cxperi 
mental work and from a st idy of 5 1 4. cases of obslruc 
tvve jaunlice during a period of 8 years 
The author advoc tes the use of calaum cl loride — 
S cubic centimeters of a to pet cent solution g ven 
intravenously on 3 successive days — m the pre 
operative preparation of the jaundiced patient He 
believes that this procedure materially reduces the 
bleeding I me and the tendency to hemorrhage and 
that there are no tone eSects He has also shonn 
experimeotaliv that m the presence of jaundice the 
lethal dose of calaum chloride t greater than vn the 
ab ence of jaundice and that follow ng continuous 
injections of calaum chloride including therapeutic 
doses in normal and jaundiced do a no evidence of 
toxc effect on the kidnev could be demonstrated 
cl mcallj or microscopically 
Since uiamia and hepatic insufficiencv along 'mtb 
hsmorthace are the cause of death m obstructive 
jaund ce they are discus ed in some detail 
It IS shown that in the presence of obstruction of 
the extiahe^ atic ducts marked changes occur in the 
intrahepatic ducts and I ver structures also that 
inflammation most likely plajs a rhie in the produc 
tton of str ture of the ducts The author stresses 
the fact that the uccessful treatment of stricture 
of the common bile duct and the hepatic duct is 
del endent on the fact that sufficient duct reroauis 
pnx mat to the stricture to permit an accurate 
nastomosis to n open ng n the duodenum as well 
as that a minimal amount of infection exists in the 
walls of the ducts ani the intrahepatic biliary 
passages 

Thi little work of approxtmat ly 130 pages 
affords the read r tonci e and practical nfotmaUon 
in the ph) s ological and surgical aspects of ob true 
live jaundice J A Wourra 


/^STEOS\NTIIESIS* maj really be defined as 
' the effort to apply internal splints to fractures 
In order to covet all forms of open operal on upon 
such les ons tl ose procedures wh ch do not involve 
the use of implanted foreign material of any kind 
must necessarily be in luded n stat sti al and other 
stud cs of the subject C ornioley atlemptstoplacein 
one volume a br ef historical b olog cal and piac 
tical review of the subject of internal spbnung of 
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fractures The author s experience in to years asso- 
ciation with the office of the Swiss National Accident 
Insurance A Iministration has given him an oppor 
tunity to view end results in a fair ser es of cases 
Keixogc Speed 


I N the first portion of his book* Koemg discusses 
osteosynthesis in general The anatomical find 
mgs indications aseptic technique kind of anisthe 
sia and oj erative procedure are given in detail 
The methods of artificial fixation of the fractured 
bonts by suture peg plate and screws are described 
There is a chapter on tl e operative treatment and 
pcstoperative care of compound fractures The 
second part of the book deals with osteosvnthesis of 
various bones 

The bwk IS V ell illustrated with numerous radio- 
graphs photographs anddtawmgs Theauthotadd 
to our knowledge of the b ological processes 10 frac 
tures through bis studies and results obtained from 
operative surg cal treatment Pratip Lewim 

T he authors of TZ-e Xe/te! Leiior tn Srigiu 
Diseas<* stale that their purpose in ptesentwg 
this worl IS identical with that of Volhard and 
Fdhrm their Dit Brighlscke JSrKrntfOMHejfandthej 
etnpbasi e their studv of the correlation of the renal 
lesion and the findings in the ur ne The problem of 
classification and its discussion is somewhat avoided 
by the authors Br Addis by studying the changes 
in the ut nary sediment has been able to thoo e oy 
quantitative methods significant characteristics 
from among quabtativelv siiiulat processes and so 
hasestabl shed a classification Of course this is the 
whole point of Br Add s careful studies of renal 
disease fie uthorsmakethevcryimportantpoint 
that even though we understood normal kidney func 
tion we would still be far from knowing the fund on 
of this greatly altered organ seen in Bright s d ease 
The authors conclude that the correlation of fuoc 
tion and anatomical structure which is the has c and 
all important part of the problem is still a coopleie 
mystery It is by c penmentation under control 
and simplified conditions that this ultimate pha e 
roust be attacked And it is from such endeavor that 
a more satisfactorv theory and classification of 
Bright s disea c will eventually evolve 

'si H Baekss- 


A n authoritative work* incorporating the many 
- advances la our knowledge of nutrition is 
indispensable to the student and to the practitioner 
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Four Tepnntujgs since the tmtul appearance of 
McLesters book m 1927 and the present revised 
edition are tributes to its worth it remains one of 
the best available on the subject Recent discoveries 
particularly in regard to vutamines minerals and 
dcfiaency diseases arc included sections dealing 
with the toxaemias of pregaancj food poisoning 
irritable colon and protozoan infections hai e been 
added The first part contains a full and load 
discussion of the phj5iolog> of nutrition and of diet 
m health In the second patt devoted to nutrition 
m disease underlying pathologic condilioas are 
described in order to make clear the rationale of 
suggested measures of treatment A third section 
contains tables and charts of a general nature An 
excellent bibliography at the end of each chapter 
adds to the value of a book which should prove use 
ful to all practitioners WAtrER H NAOtER. 

T he three volumes at band of the biographical 
dictionary' of outstanding phj sicians of all times 
and countries represent an augmentation and re 
printing of Gurlt s biographical dictionary which 
was published m the ei^th decade of the last cen 
turj and is now out of print It has been the aim of 
the present editors Hucbotieraad \jerordt to add 
the biographies of outstanding medical men who 
have attained prominence since the last edition was 
printed and to amend the material of the first edi 
tion where new facts and discoveries have made 
these corrections necessary la this they have sue 
ceeded 

The list of the contributors of the biographies is a 
noteworthy one and bears silent testimony to the 
aulboritativeness of the work The first volume 
comprises 89S pages of biographies 16 plates depict 
mg portraits of 64 famous physicians and 28 pages 
of references from which the material was obtained 
The second volume contains 9 6 pages of biographies 
and 16 plates depicting 64 portraits The third vol 
ume contains 873 pages of biographies and the same 
number of plates and portraits as the preceding vol 
ume The 5 volumes carry the biographies through 
that of Daniel t- Lyons an English phjsiaan of 
Bath who was particularly interested in the use of 
calomel in fevers and dropsy 
This monumental work will be of great value to 
the student of medical history and the succeeding 
volumes will be awaited with pleasant anticipation 
Bnowx 


T he third of the senes of monographs edited by 
Prof Ludwig Archoff and others under the gen 
eral title of Pathologic und Klmik in Eitueldar 
steUungen is entitled Die Lebeasvorgaenge im 
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normalcn. knorpel und seme U uchenmg bei Akro 
ZQCgabe and was written by J Erdbemi professor 
of pathology in the University of \ lenna The book 
compares favorably with the very high standards set 
^ the preceding studies of the series Professor 
£rdhetm has presented a v ery detailed description of 
the changes which occur la costal and artJcidar car 
tdage m acromegaly and has divided his discussion 
into four parts This volume is illustrated with 
thirty one photomicrographs and is well indexed 
It is a highly scientific contribution to a very nar 
row field of medicine but it will be a useful aid to 
those who are interested m the anatomy and patbol 
ogy of bone and cartilage J P Snsoxns 


T he author of Abdominal Pom* very briefly re 
views the various theories of the evolution of 
abdomiaal pam by Ross Lecnander Mackenzie 
Head Hurst andi^appis Morley believes as Hurst 
does tha t visceral pam is usually the result of abnor 
mal tension on the splanchmc afferent nerve endings 
in the muscular walls of the hollow viscera This 
pam IS deep seated and not accurately localized 
The author believes that somatic pain is not visceral 
pain and js in no way concerned with the afferent 
autonomic sy stem This pain 15 referred from the 
highly sensitive cerebrospinal nerves of the panctal 
pentooeum For this latter he uses the terms pen 
toneocutaneous radiation and pentoneomuscular 
reflex 

Part of the book is taken up with brief discussions 
of the possible mechanisms in the production of pain 
m many abdominal condittoos These include vis 
ceral disease such as disorders of stomach duode 
num biliary system pancreas and spleen acute ap 
pcndiatis intestinal pam and the urogenital system 
Referred pam is discussed m detail and a good differ 
cntiation between pain of splanchnic and cerebro 
spinal origin is given 

The bwk IS easy to read and understand The 
discussions are excessiv ely brief Many conflicting 
points with his theory are taken hghtly and not ex 
plained thoroughly Morley has written a good brief 
resume on abdommai pain Theodore T Stove 


AN extremely valuable and interesting book 
■Fa. is presented by Dr Kessler m his book on acci 
dental injuries * His opimons ate based not only on 
bis personal examination of 63 000 cases at the ^cu 
Jersey Compensation Bureau but abo upon a rich 
acquaintance with the American and foreign htera 
turn on this subject It is a valuable guide m the 
study of the proper evaluation of injuries the prog 
nosis and probable period of disabflitv and is very 
helpful in estimating the functional capacity of in 
jured members Large sections are dev oted to the 
wlatio-nship of injury and disease and to the rehabiii 
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tation of the injured The injuries of the various rc 
gions of the body are considered s parately The 
sections on fractures and hernia are particularly in 
teresting The reviewer feels that this excellent book 
should be in the hands of all men deahng mth Indus 
trial injuries Fre erick C^stomiee 

I N the introduction to his book on roentgen tech 
mque Block states that his work^ is not for the 
trained roentgenologist but rather for the techmcian 
and phjs cian doing occasional X ray work The 
book takes up elementary problems in physics such 
as miUiamperes ohms and volts electromagnet sm 
induction transformers etc He gives a thorough 
discuss on of the physics of rays X ray tubes and 
measuring instruments He includes a complete 
chapter on the various types of X ray equ pment 
used m Germany with comparative tables of maxi 
mum output and load of these types of mach nes 
but this is of little value to anyone in th s country 
The book conta ns a discussion of electrical accidents 
and a paragraph on resuscitat on The book i$ well 

Xnrvtmm it innurnscH R w vt orv By M»»i 
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written although tl ere is very little m it that is new 
and is practically limited to home consumption 
Robert A Auers 


F or tl e aid of the man doing roentgen therapy 
with limited equipment particularly the lo inch 
apparatus Erskine has written an interesting book* 
He does all his treatments with three techniques 
thereby simphfying the work considerably but adds 
a fourth technique for those who have 200 kilovolt 
equipment The chapters on physics ate clear and 
conase and it is refreshing to see the absence of 
complicated formula All his work is measured by 
the universal R unit He describes various measur 
mg instruments and gives their good quahties as 
well as calls attention to their shortcomings The 
book contains 24 excellent illustrations including 
curves and tables The conditions suitable for X 
ray treatment are divided into three sections skm 
non mahgnant and mal gnant conditions The au 
thor does not claim to include all possible d seases 
that can be treated by X ray Ro xi A Aeirs 
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T hroughout the literature acute 
and focal infections fright worry phys 
ical and mental strain and trauma are 
referred to as possible etiological factors of 
exophthalmic goiter or of hyperthyroidism 
from adenomatous goiter It is probably the 
consensus of opinion that these factors are 
non specific in effect that they act rather as 
precipitating or aggravating agents if subjects 
are otherwise predisposed Chronic cholc 
cystitis chronic appendicitis dental infection 
and infection of the urinar> tract also have 
been thought to play a part m the etiology 
Foci of infection particularly in the tonsils 
ha\e frequently been incriminated It has 
been our experience that patients with ex 
ophthalmic goiter are prone to haAe tonsils 
from which fluid pus can be expressed It 
has been our impression however that the 
tendency to attacks of acute tonsillitis, which 
seems to exist in cases of exophthalmic goiter 
usually has developed after the onset of the 
exophthalmic goiter rather than preceding it 
In cases in wluch the onset of symptoms of 
exophthalmic goiter dates to an attack of 
acute tonsillitis careful questioning of the 
patient often will reveal a historj indicating 
the presence of the disease in a mild degree 


previous to the onset of tonsillitis Such a 
history may not be one of failing health but 
of an unusual sense of wellbeing possibly 
assoaated with an abnormally good appetite 
and gam m weight, or it ma> include a state 
ment that the patient was unusually tolerant 
to cold requiring fewer bed covenngs. and so 
forth for a period oi time 

Neither the high incidence of tonsils which 
appear to be chromcally infected nor the 
history of increased frequency of acute ton 
sillitis neccssanly mdicites that tonsillar in 
fection is an etiological factor in exophthalmic 
goiter Undoubtedlj the appearance of the 
tonsils IS influenced by exophthalmic goiter 
Usually m exophthalmic goiter there is hyper 
trophy of all lymphoid structures in the bod> 
including the tonsils Furthermore the quan 
tity of secretion w hich can be expressed from 
the tonsils in cases of exophthalmic goiter 
ina> be influenced by circulatory changes 
which are associated wnth the disease 

Csepai-^ in connection with his work at the 
University Hospital at Budapest reported an 
observation which tends to support our 
opimon that exophthalmic goiter renders a 
patient more susceptible to the development 
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of acute tonsillitis In a certain ward m which 
there were tr patients this observation was 
made Four of the patients had exophthalmic 
},oiter and j patient had so called iodine 
h> perthyroidism the other patients had 
\drious chrome diseases One of the patients 
who had exophthalmic goiter also had ery 
sipelas at the time of admission Within a 
few days all of the patients who had ex 
ophthalmic goiter and the patient who had 
lodint h> perthyroidism had acute follicular 
tonsillitis The other patients m the ward 
did not contract tonsillitis The patients who 
had exophthalmic goiter had been distnhutcil 
throuohoul the ward and had received the 
same nursing care gi\en to the others 
We fed that there is evidence of etiological 
reklionship between acute or focal infectious 
processes and the development of exophlhal 
mic goiter or h>perth>roidism from adenoma 
tous goiter but we realize that this is not 
dehnitelj established On the contrary it is 
possible that these diseases may activate cer 
tarn chrome infectious processes or render the 
patient more susceptible to the development 
of certain acute infections as tonsillitis 
The relationship of infection nervous shock 
and trauma to the development of exophthal 
mic goiter or of hyperthyroidism from ade 
nomatous oOiter is an intriguing subject but 
It 1 ont m which it la difficult to obtain 
accurate data for dependence must be placed 
ilmost whollv on case histones for evidence 
a to the lime of onset of these diseases of 
the th\ roid ghnd Therefore evidence gamed 
from this source relative to contributing fac 
tors will be incomplete and presumptive 
It occurred to us that possibly there may 
be associated with many abdominal and other 
major operations one or more of the factors 
which are considered to be aggravating or 
precipitating m the dev elopment of exophthal 
mic goiter and of hyperthyroidism from 
adenomatous goiter such as infections nerv 
ous shock and trauma The actual time of 
onset of exophthalmic goiter or of hyper 
thyroidism from adenomatous goiter is more 
subject to proof m the cases m which toxic 
symptoms of goiter have dated from some 
general surgical procedure than it is m cases 
m which the s> mptoms hav e dated from some 


acute infection or traumatic shock This is 
because data obtained from general and 
laboratory examination just previous to opera 
tion are available for study These data may 
be particularly valuable m those cases of 
nodular adenomatous goiter without symp 
toms of hyperthyroidism in which the basal 
metabolic rate has been studied as a pre 
cautionary method before proceeding with 
some abdominal or other operation not related 
to the thy roid gland Associated with major 
operations are the infections caused by opera 
tivc trauma and the acute and chronic in 
fectious processes for which many operations 
are performed Such as cholecystitis and ap 
pervdicvtis and the postoperative conspUcating 
infections such as pneumonia It is also 
possible that there may be sufficient 'sorry 
fear or trauma associated with a major opera 
Ivon to constitute a factor in the aggravation 
or precipitation of exophthalmic goiter or of 
hyperthyroidism from adenomatous goiter 
This paper is not presented as a statistical 
report but as a review of a few isolated cases 
in which evidence suggested that a major 
operation or factors associated with it pre 
cipitated or aggravated exophthalmic goiter 
or h> perthy roidism from adenomatous goiter 
In a search for illustrative cases we re 
viewed the records of 38 cases 3 consecutive 
cases of exophthalmic goiter and 15 con 
secuUve cases of adenomatous goiter with 
hyperthyroidism m which partial thyroidec 
tomy had been performed in The Mayo 
Clinic and in which a previous surgical 
operation not of the thyroid gland had been 
performed al 0 in the clinic The operations 
not related to the thyroid gland had been 
performed from several weeks to several years 
previous to the thyroidectomy' A number of 
these operations was minor 
In 19 of the group of 33 cases sufficient 
time bad intervened between the surgical 
procedure and the onset of symptoms of ex 
ophthalmic goiter to enable us to rule out 
the possibility of any relationship between the 
operation and the onset of the toxic symptoms 
of goiter In 2 cases the symptoms of ex 
ophthalmic goiter had apparently developed 
about the time of the major surgical operation 
but the evidence was rather arcumstantial 
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In I case the symptoms were first recognized 
during a postoperative reaction but after a 
careful review of the history it was obvious 
that the disease had been present for months 
The remaining case (Case 1 of the senes) is 
the first which we will present in detail In 
12 of the 15 cases of adenomatous goiter with 
hyperthyroidism sufficient time had elapsed 
between the operation and the development 
of the symptoms of hyperthj roidism to ex 
dude anj relationship betw een the tw 0 There 
were 3 cases in which at least a coincidental 
relationship betw een the course of the hyper 
thjroidism and the major operation existed 
In I of these cases h> perthyroidism was first 
recognized during se\ere postoperalixe re 
action but careful questioning revealed evi 
dence which indicated that h> perthyroidism 
had been present for some time previously 
The 2 remaining cases in i of which nephrec 
tomy was performed and in the other 
cholecystectomj will be reported in detail 

REPORT OF CASES 

Case I Awoman aged47>ears had experienced 
acute abdommal pam 36 hours previous to registra 
tion at the cbmc and 34 hours later the pam bad 
localized in the right lower quadrant There was a 
histor> of previous but less severe attacks at 
intervals There were no 8>mptoms except those 
related to the abdominal condition 

The blood pressure in millimeters of mercur> 
Was 160 systolic and go diastolic and the pulse rate 
was 120 The temperature was loi degrees F and 
the leucocytes numbered 8 ooo in each cubic milh 
meter of blood A diagnosis of acute appendialis 
was made Appendectomy was performed and the 
surgeon reported an acute gangrenous appendix 
with rupture and no evidence of general peritonitis 
at the time of operation The patient was dismissed 
from the hospital i days after the operation and 
from observation 5 da>s later 

Four and a half months later the patient returned 
She had not regained weight following operation 
and sH months before her return more definite 
s> mptoms of exophthalmic goiter had begun to be 
evident The basal metabolic rate was +46 and 
+4 per cent There is nothing m the records of 
her case to indicate that the pulse had been con 
sidered unusually high for acute appendicitis dunng 
the period of hospitalization or that the patient 
had not had a normal convalescence following ap 
pendectomy The unusually high postoperative 
pulse rate shown on the puLe and temperature 
charts however convinced us that the patient had 
exophthalmic goiter at the time she was dismissed 
from our care following appendectomy 


Case 2 In this case an operation for goiter had 
been performed elsewhere in 1914 The patient 
had been well until 3 weeks previous to registration 
at the clinic when be had ureteral colic A week 
later cjstO‘>cop> was performed and a stone was 
passed He came to the clinic because of the fact 
that roentgenograms following cystoscopic examina 
tion showed that a large stone was still present 
He appeared to be strong and healthv He had 
lost 17 pounds during the month previous to his 
registenng at the clinic 

The pulse rate was 88 The unne contained a 
great deal of pus Right nephrectomy was done 
Severe infection and a cortical abscess were found 
Postoperatively there was a protracted febrile re 
action and some fever persisted for 8 da>s During 
this time the temperature was not below 100 
degrees F and ranged from 100 to loi 6 degrees F 
There was no unusual reaction of the pulse although 
the pulse rate possibl> had av eraged higher than is 
usually the case The patient was dismissed from 
the hospital on the seventeenth da> 4 da>s pre 
viously the pulse rate had ranged from 80 to 95 but 
on the day of his admission to the hospital it had 
been 100 Fifteen days after dismissal from the 
hospital the basal metabolic rate was +44 pw cent 
the test was repeated and the rate was +50 per 
cent Metabolism tests had been obtained because 
of the fact that in the period of postoperative con 
valescence while the patient was being seen daily 
for dressings the pulse rate had been running from 
100 to 118 and the patient was unusually weak 

It IS probable that xv as an exophthalmic goi 
ter The patienthad beenoperated on forgoiter 
elsewhere m 1914 and the gland had proved 
to be of the type of colloid goiter in which 
cysts had formed and calcareous nodules were 
found at second thy roid operation Compound 
solution of iodine had been administered for 
8 days 

The loss of weight which occurred during 
the 3 or 4 weeks previous to the patients 
registration is difficult to explain even though 
the renal colic occurred in this period This 
fact together with pulse rates which ranged 
from 88 to 100 prev lous to the renal operation 
suggests that the hj perthy roidism may hav e 
been present before nephrectomy Acute re 
action after nephrectomy did not occur as 
indicated by the pulse and temperature chart 
and the absence of any nervous symptoms 

Case 3 A woman aged 62 years came to the 
clinic m October 1926 complauung of pam m the 
stomach which had been present since the previous 
July However she had had indigestion for 2 years 
There had been stab like intermittent pains in the 
nght upper quadrant of the abdomen For some 
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time she bad bad constant pam id the pit of the 
stomacb and often this pain had become so sc ere 
th t she had vom ted Taking of food evidently 
started the pain The pat ent had had nothing but 
liqu d food for a neek previous to her adnuss on 
\ oodui r t>pc of g Iter had been present for *4 
vears Roentgeno rams of the heart and fangs 
did not re eai ahaonnality There nas rio e tdence 
of bNperth>i:oidsm The blood pressure nas sto 
s>&t Uc asd iis dust !c and the pulse rate tras 
72 \ diagnosu of chronic cbotec}stls teas made 

and ope ation tvas ad nsed The patient nas bos 
p tal d for observatioa S da>s pre tous to the 
das for nhch operation nas scheduled The me 
tab I sm as stud cd as a precautionary measure 
The ba al metabolic rate the day bef re operation 
s +9 p r cent lo the absence of ao> cUnical 
r labo tor> e ndence of hyperthyroidism we fell 
th t op rat n for the goiter could be postponed 
ndebn tel At the time of etplorauon for the 
ch le St tts the gall bladder nas found to be 
m k dl nd med and to coota a stones The 
c mm Q bii duct vas dilated and contained a 
t n Ch lecjstectomy tsas performed The pa 
th 1 gsts rep ncd subacute cholet^suus super 
mposed on chronic cho!ec)Stilis 
R cord f pul e and temperatur diuuig the first 
J4 d s of hospitalization arc shown 10 Figure x 
Th t the pul e rate as normal previous to operation 
should be n ted Du ing the last 3 f the 14 <l3>s 
data concerning h ch are giy n in Figure t and 



5 k| 






F g 3 T mperatu nd pulse f 11 an di lecj'ste 
t my about one month I t than th penod sh nn 
Figure and nd chug th pen d ju t prevj us t tl 
pati ats dl missal from h p tal 3 


begiDiuog on the fourth day following operatioi 
a septic type of temperature developed sod pe; 
sisted for about 39 daj s Records of the temperatui 
and pulse for the period from and mcludin th 
forty third to fiftj sath day of ho p tahration ai 
shown m F gure 3 It may be noted that ta the hi 
5 days of this time the temperature was only oc 
casioaally abo c normal and then only shghtl; 
elevated The pulse rate however coataurft 
fluctuate between too and i o The temperatur 
was app rently the result of broocbopoeumonis 
wb d) terminated in bilateral bronckectasis Th 
possibility of complicating hjpcrthj roidum wa 
first considered on the tbirteeath da) after opera 
two Rben the patient appeared to be soaewh*. 
stimulated Tb s occurred la the course of a penoi 
of unusual elevat n n temperature hone er Th 
pul e rate at this t me suggested hjperlh) ro dism 
Unfortunately a basal metab J c rate was sot ob 
tamed on patient s di nussal December 23 ig 6 

The pal Qt regi tered aga Q March 16 1927 ‘'h< 
stated that she had not re a ned weight or strengti 
smee the operation although she had had a giw 
appetite She had become increasing!) tolerant t 

cold There were still some cough and crpectoration 
and roentgenograms sUll showed eadencfi of b 
lateral broncbiectas The basal metab he rates 
were -f do and -f dj per cent Th)'roicfectoay was 
pe formed The high pulse rate pre lou to th) 
roidectomy is shown in Figure 3 A companion may 
be made of the pulse rate )ust pre lous to chol^ 
stect my (Fig 1) at tie tune of the pat eat s a 
missal followiag cholecystectomy (Fig 2) anddti nE 
h sp talization previous lo thyrodectomy (Fig 3) 

Three of the 3S consecutive cases renewed 

have been reported m detail as there was 
more evidence m the e cases to indicate that 
one or more of the factors assoaated with s 
major operation w ere preapitatmg factore 01 
at least aggravating factors m the develop- 
ment of CTOphthalmic goiter and hjper 

thjroidism from adenomatous goiter 
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In Case i a pulse rate of 120 to 130 just 
prewous to appendectomy for gangrenous ap 
pendicitis seemed out of proportion to the 
temperature and the pathological changes 
and suggests that exophthalmic goiter existed 
previous to operation However disease of the 
thj roid gland must ha\ e dev eloped in a penod 
when the patient was harbonng chrome 
acute and subacute infectious precedes for 
chronic appendicitis with recumng acute at 
tacks had existed for several months previous 
to the appendectomj 

In Case 2 the toxic symptoms of the goiter 
had developed rapidl> dunng a 15 day penod 
of convalescence following nephrectom> 
There had been a febnle reaction lasting 8 
dajs after the operation However a loss of 
17 pounds in weight dunng the month pre 
ceding nephrectomj suggests the possibihtj 
of hjperthyroidism having been present dur 
mg that tune If so this penod still corre 
spends with one in which chronic infectious 
processes were present as operation revealed 
infection m the kidne} and a cortical abscess 
In Case 3 the evidence is clearl> conclusive 
that hyperth> roidism from an adenomatous 
goiter developed dunng severe postoperative 
reaction and progressed to the tune of the 
operation for goiter In this case h>per 
thyroidism developed dunng the course of a 
severe pulmonarj infection Moreover this 
patient had been the subject of infectious 
processes for some time having had severe 
attacks referable to the gall bladder and at 
the time of operation subacute cholecystitis 
Admitting the possibility of a strictly co 
incidental relationship between the develop 
ment of thyroid disease and the surgical 
operations with their associated factors one 
should not be criticized for considenng the 
acute subacute and chronic infectious proc 
esses which were present m these cases as 
probably prcapitatmg or at least a^ravatmg 
factors m the development of exophthalmic 
goiter and hyperthyroidism from adenoma 
tous goiter 

SUililARX AND CONCLUSIONS 

This review has strengthened the impression, 
we have had for many years that in cases of 
exophthalmic goiter or hyperthyroidism from 


adenomatous goiter m which the onset of 
symptoms w as attnbuted to acute infection 
nervous shock or operation a critical review 
of the histones usually will indicate that the 
disease was present before the acute infection 
nervous shock or operation 
In the isolated cases in which the time of 
onset of the toxic symptoms of goiter coincides 
approximately with some major operation 
not of the thy roid gland the relationship may 
be coincidental 

Even m cases of exophthalmic goiter a 
disease which many observers believe is based 
on constitutional predisposition major opera 
tionsand their associated factors such as acute 
and chronic infectiousprocesses fear andtrau 
ma do not usually precipitate the disease 
The rare cases of exophthalmic goiter and 
of hyperthyroidism from adenomatous goiter 
m which the symptoms have dated from some 
major operation involving a structure other 
than the thyroid gland probably offer a 
better opportunity for consideration of some 
of the factors often supposed to be of etio 
logical significance particularly the infectious 
process than do those cases in which the 
symptoms have dated simply from some in 
fectious process as tonsillitis or influenza 
In spite of the infrequency of cases m which 
the dev elopment of exophthalmic goiter and 
of hyperthyroidism from adenomatous goiter 
approximately coincides with that of some 
major operation not related to the thyroid 
gland and admitting the possibility of co 
incidental relationship we believe that the 
evidence obtained m the cases so far studied 
tends to support the contention frequently 
held that acute or chronic infectious processes 
are precipitatmg or aggravating factors m the 
development of exophthalmic goiter or of 
hyperthyroidism from adenomatous goiter if 
persons are predisposed to these diseases 
That infectious processes m the etiology 
of exophthalmic goiter affect the thyroid 
gland speaficaliy or directly has never been 
proved It is probably the consensus of 
opinion that they play an etiologic role only 
in certain cases and then by lowenng the 
resistance of the patient by'^ exerting some 
unusual stimulation on the thyroid gland or 
m some other indirect non specific manner 
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I N a preMous study (a) we descnbed a 
t>pe of acute diffuse pentonibs m dogs 
similar to that of a perforative pentooitis 
m man This lesion nhich is pathologically 
identical mth human peritonitis haie 
adopted for a lethal standard It is produced 
b) leaving attached to its mesentery an open 
loop of lower ileum approximately 40 centi 
meters in length and re establishing the con 
tinmty of the bowel by an end to end anas 
tomosis the open loop being returned to the 
abdomen and the wound closed In a senes 
of 31 animals we found that this caused a 
mortahtj of 90 3 per cent 28 animals having 
a general pentonitis and 1 a large abscess 
This peritonitis differs from human pen 
tomtis in one important respect only with 
great rantj does the dog dexelop paralytic 
ileus This webeliexe is due to the relatively 
greater muscular dexelopment of dog bowel 
and to the fact that dog peritonitis is more 
exudatne than human pentonitis An abun 
lant purulent exudate provides mecbanical 
isolation of contiguous loops The one dog in 
s\ hich w e obser\ ed ileus had a dry peritonitis 
\\ e are not concerned with ileus m this study 
and so may disregard this difference In 
every other respect the gross pathological 
picture of the two lesions appears to us to be 
identical This statement applies also to the 
phjsical and microscopic charactenstics of 
the exudate This is not true in expenmental 
pentonitis produced by intrapentoneal ui 
jcctions of suspensions of pyogenic organisms 
We have not made careful studies of the bac 
tenology of pentonitis The careful identifica 
tion of the vanous types of bactena found m 
pentoneal exudates has not been a necessary 
adjunct to those phases of this disease m 
which we have been interested 

EXPERTSIENTAL WORK 

In a senes of 4 animals 33 are available 
for studj 9 deaths being due to leaLj anas 


tomosis evisceration obstruction and ether 
In this series we re opened the abdomen 24 
houre after returning the open loop to the 
pentoneum and made a study of conditions 
therein The small bowel of a dog with its 
relatively small lumen and thick musculature 
when perforated or cut across does not pro 
duce so rapid a contamination as does the 
small bowel of man From our observations 
It requires approximatel> 24 hours of con 
tamination from such a loop to produce a 
serious spreading peritonitis the same as that 
which would be found m the human 6 to 8 
hours after a similar perforation Our purpose 
was to determine what benefit if any could 
be expected by the removal of a septic focus 
in such spreading infections as almost uru 
formly lead to a fatal general pentonitis 
Fourteen of these animals or 42 per cent 
lived and were killed with ether at penod 
ranging from 35 to 65 days after operation 
There was no gross purulent exudate in an> 
of the 14 We charactenzed the abdomen in 
this senes as d mically clean The numerous 
organized adhesions which in 3 of the senes 
were dense bore out the assumption that the 
pentonitis from which this senes had re 
covered was diffuse and not local ^Vhen a 
dog recovers spontaneously from a pentoneal 
abscess the abscess will persist a long time 
with the animal apparently healthy We have 
opened such abscesses m previous senes of 
expenments after 100 days or more t\hcn 
we re opened the abdomen of animals 24 
hours after returning thereto the open loop 
the first observation made was that con 
cerning tlie extent of the peritonitis At this 
penod {24 hours) this was never general et 
cept in those animals m which a leaky 
anastomosis was left The zone of spreading 
infection involved about half of the pento 
neum Pelvis and diaphragm at this time 
were free from signs of mfectioa We em 
pbasize this point because we believe that 
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general pentomtis is often fallacious!) diag 
nosed m the presence of a diffuse but more 
or less liimted infection Whenev er e found 
a general pentomtis it ivas cither m 1 
moribund animal or at autopsj 
Further observation on this spreading in 
fection ma> be recorded The intensity of 
reaction vvas greatest at the zone of soiling 
and diminished more or less radiallj ns one 
left this zone Smears made from the surfaces 
of bowel and omentum in the zone of spread 
were denscl) packed with pus cells and with 
bnctenn Smears made from loops distant 
from the zone of reaction and from the e'^udatc 
in contact with these loops were densely 
packed with pus cells but alwajs showed a 
marked diminution in the number of bactena 
present Smears of the ewdate in portions of 
the peritoneum not jet inflamed such as the 
pelvis occasional!) showed no organisms at 
all We have found free loops of bowel 
covered inth such an evudite without show 
ing obvious pathological change This rep 
resents the stage of contamination and we 
believe that the discovery of such an exudate 
at a distance from the zone of spread has 
erroneously led to the diagnosis of general 
pentonUis in man and was largel} responsible 
for the now obsolete practice of multiple stab 
wounds for drainage When the exudate is 
charactenzed by an abundance of fibnn the 
limits of spread are frequently sharpl) de 
marevted b> fibnn deposits upon the bowel 
surface resembling ndges c\ en though there 
be no encapsulation nor adhesions at these 
points Fibnnous adhesions agglutinating 
contiguous surfaces during the penod of activ e 
spread in other parts of the pentoneum rep 
resent local zones of recover) In ammals 
that have died of a general pentomtis when 
such adherent surfaces arc separated and 
smears are made from such surfaces a definite 
diminution of both pus cells and bactena is 
ahva)s shown and occasional!) a complete 
absence of the latter 

Of the to deaths 5 were due to local pen 
tomtis or abscess m contrast with on!) lease 
of localization m the 31 ammals that were 
not re operated upon This point W’lll be dzs 
cussed later m connection with the probleim 
of drainage Of the 14 ammals that died from 


general pentomtis the average postoperative 
duration of life was $y da> s while those that 
died from abscess hv ed an average of da) s 

From this we maj issume that the removal of 
the septic focus of the 24 hour period de 
creased the v irulence of the infection e\ en in 
those animals that died of general pentomtis 
The morHlit) of this senes would probabl) 
have been lowered further had the ammals 
with abscess been re operated upon 
In second senes of 20 animals the ab 
domcn was re opened at the end of 24 hours 
of contamination from an open loop The 
loop was removed at this time (24 hours) 
as was done m the previous senes Tw 0 drams 
of glove rubber about 5 centimeters in width 
were inserted through the same incision i 
dram extending toward the pelvis the other 
toward the upper abdomen Both drains 
crossed the vacmit) of the original source of 
contamination and zone of spread and ex 
tended into zones where exudate was present 
but gross pentoneal changes were absent 
We mention this point because we believe that 
too frequently the exudate rather than the 
pathological changes in the pentoneum con 
stUutes an indication for drainage The 
abdominal wall was closed rather loosel) 
about the drains which were sutured into 
place One of these animals died of hxmor 
rhage from the cut end of the open loop an 
other died from an an'csthefic during Che sec 
ond operation This left iS for stud) The 
mortality of this scries w as 100 per cent The 
average duration of life was a little over 4 
dajs Fifty per cent of these animals lived 
less than 3 dajs Two animals lived xo dajs 
or more The cause of death m 17 of this 
senes was a suppurative genera! peritonitis 
One animal that died on the fourteenth dav 
showed evadence of a general pentomtis that 
was subsiding the cause of death being 
bilateral streptococcus pneumonia 
At autops) in ever) instance there was 
suffkcicnt encapsulation of the dram to prevent 
its functioning as such Drams m the lower 
half of the abdomen showed more complete 
encapsulation than those in the upper half 
due duefl) to the action of the omentum 
Drains unfailing!) evoked more fibrin in their 
encapsulation t^n the perforative lesion 
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Drams evoked fibnn when there was no 
evidence of it elsewhere and in the presence 
of an exudate quite waterj in its consistent 
Multiple small residual abscesses occurred 
within the encapsulated drainage tract in 5 
instances Evacuation of these abscesses 
along the drain was prevented bj fi]m> 
fibrinous adhesions to the dram Fibnnous 
attachments to rubber are neither as ex 
tensive nor as firm as in the case of gaime 
but a V erj small amount of encapsulation of 
the dram is sufficient to interfere with its 
function It has been our observation m ex 
perimental peritonitis that complete encap 
sulation of a soft rubber dram seldom occurs 
but a single slender band of fibnn prevents 
escape of exudate Clinically wehavenoway 
of estimating the patencj of a dram without 
re opening the abdomen lates called atten 
tion to this point m studies on normal pento 
neum and in mild pentonitis produced by 
intrapentoneal injections of bactena 
In the 9 animals that died m less than 3 
da>s the exudate was slight m amount none 
of them having more than 40 or 50 cubic 
centimeters with the exception of i which 
hid a little over 100 cubic centimeters 
Scantine&b of exudate is quite charactenstic 
of virulent infection and could not be at 
tributed to lo'^s of exudate along the dram 
In a series of 5 animals we increased the 
virulence of infection by producing a per 
foration of the terminal ileum The perfora 
tion was approximate!) the lumen of the 
bowel which averaged about i centimeter 
buch animals rarelj lived more than 4 to 30 
hours I died in 17 or 18 hours In the re 
maining 4 drains were in erted in the vicinity 
of the perforation The dogs were killed with 
ether and re-opened 2 m 3 hours and m 4 
hours after the insertion of the drams All 
4 showed cncipsulation sufficient to prevent 
function of the dram as such although the 
inimals were approximate!) within 6 hours 
from death with a virulent peritonitis The 
exudate in ill 4 animals was characterized by 
a scantiness of fibnn 

DEDUCTIONS 

e shall not review the literature of dram 
age m peritonitis it is voluminous particu 


lari) in the clinical phases Methods too 
numerous to mention for draining the pen 
toneum have been suggested tned out and 
abandoned It would seem were it ph)sicall} 
possible to do so that efficient drainage would 
offer possibilities in diffuse pentonitis In an 
earlier stud) (i) in the normal and in mod 
eratel) inflamed pentoneum w^e were able to 
keep tubular drams patent for more than 48 
hours b) the use of h)pertonic dextrose solu 
tion In a like manner w e were able to pre 
vent adhesions between inflamed contiguous 
loops of bowel b) maintaining a transudate 
m the abdomen during the period of healing 
Such a transudate prevents fibnn formation 
by dilution of the inflammatory exudate In 
the presence of a virulent difiuse pentonitis 
of the t) pe that w e hav e been using a hy per 
tonic dextrose solution fails to prevent en 
capsulation of the dram and mortality is 
markedly increased probably because of a 
more rapid diffusion of the infection 
Cvei) medical student is taught that dram 
age of thepentoneum is physically impossible 
However it is also true that drains are still 
used in diffuse peritonitis and that in death 
following such a lesion the tendency is to 
place the burden of responsibility upon the 
shoulders of the man who does not dram 
This mconsistenc) between the well known 
experimental observations of numerous work 
ers and clinical conceptions and treatment of 
this disease we believe is based on three 
factors (r) there is still a difference of 
opinion as to duration of the effectiveness of 
a drain (2) the idea is still prevalent that 
some types of drams are more effective than 
others and (3) the operator s conception of 
the type and extent of the pentonitis with 
which he is dealing is often erroneous Our 
experimental observations are opposed to the 
clinical observation of Hertzler who states 
the more fluid the exudate the longer dram 
age will continue in virulent infections 
where all efforts at adhesion formation arc 
nullified drainage may continue for a IoDo 
penod Other observers in both expen 
mental and human pentonitis have expressed 
the opinion that m such forms of peritonitis 
drainage may be long continued If any one 
fact in our work is worthy of emphasis it is 
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that the character of the exudate has no 
bearing on the effectiveness of the drain or 
Its freedom from interference by encapsula 
tion and that the dram is far more provoca 
ti\e of encapsuHtion than a perforation or 
other source of infection 
One cannot question thenecessjt) for drain 
age m local peritonitis Iinmobiht> of pen 
toneal \nscera making up the ■waU of sudi an 
abscess pre\ents encapsulation in the same 
manner that it occurs in the presence of 
mobile peritoneal \nscera Quite frcquentlj a 
larger than ordinarj abscess the confines of 
which are not detennined is mistaken for a 
general pentonitis and a cure of this condition 
IS recorded In a virulent and rapidly spread 
mg diffuse pentonitis we behe\e that drams 
of any kind are not onl> useless but increase 
the degree of contamination and the rapidtt> 
of spread m temtory beyond the zone of 
invoKcment We behe\e that this is even 
more true in man whose pentoneum reacts to 
a lesser degree of soiling than does that of the 
dog Clinicallj we know that a serious spread 
ing peritonitis may be set up b> the careless 
handling of a local process even when the 
contamination is no more than that of a finger 
or a tampon pushed into the free cavity 
One ma> readilj cvtrapentonealize a zone 
of unmffamed or slighti) inflamed peritoneum 
by a dnm In an impending fistulous tract 
leading to bowel or bile tracts such a maneu 
ver IS effective but in our experience with 
dog pentonitis a drain fails to extrapentoneal 
ize a zone of activelj spreading pentonitis or 
to promote a flow of limiting plastic exudate 
about the zone of spread In this connection 
Yates rather humorous!) states nothing is 
more perplexing than to determine just how 
the peritoneum distinguishes whether it is 
being walled off or drained The dram will 
become encapsulated within the zone of 
spread but the intensity of the spread is 
apparentl) increased rather than inhibited by 
the dram In human pentomtis of the spread 
mg type clinical deductions as to the extent 
are frequently erroneous and no incision suf 
ficienti) large to establish the extent of the 
lesion is justified The character of the exu 
date w ill often giv e an accurate clue as to the 


extent of the lesion or at least to differentiate 
a well localized from a spreading process 

If we were to state the clinical application 
of our cxpenraental observations we would 
say first that m ^ spreading peritonitis the 
focus should alw aj s be remov ed Second that 
the remov tl of the exudate present at the time 
of operation is very important as resorption 
of a large amount of toxic exudate contnbutes 
greatly to the morbidity and to the mortality 
Aspiration is the most satisfactory method of 
accomplishing this since it can be done com 
pletely without contamination of unsoiled ter 
ntory and it cannot be done with a dram 
Third we believe the abdomen should be 
closed and the abdominal wall down to the 
pentoneum drained to prevent phlegmon of 
fasaal and subcutaneous spaces 

CONCLUSIONS 

I In an experimental severe spreading 
pentonitis such as follows bowel perforation 
and IS accompanied by a mortality of over 
90 per cent removal of the septic focus and 
dosure of the abdominal wall reduces the 
mortality to 58 per cent 

The institution of soft rubber drainage 
m such an experimental lesion is followed by 
a mortably of 100 per cent 

3 The duration of the effectiveness of a 
dram is not modified by the character of the 
exudate Prolonged drainage of an exudate 
thin in consistency appears to be impossible 

4 The mere presence of a purulent exudate 
at a distance from the primary focus of m 
fection does not justify the diagnosis of general 
pentonitis 

5 A dram does not extrapentonealize a 
zone already the site of spreading infection 
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CERTAIN TANGIBLE FACTORS IN THE ETIOLOGY OF URINAR\ 
CALCULUS* 

J S EISENSTAEDT MD F\CS Chicago 


T he factors produang unnarj calculus 
are as y et not fully understood Differ 
ent types of concretions are the result 
of \anous etiological elements which may 
operate in many different combinations The 
problem of etiology can not be sohed by any 
simple formula The followng factors ha\e 
been noted 

As to geographical distribution stone is 
more common in India China and Eg\'pt 
The races more commonly affected are the 
Hindus Arabs Chinese and Anglo Saions 
Heredity is of little importance except m 
cystin stones 

Regarding the effect of diet on stone it has 
been found that stone is much more common 
in those li\ing on a monotonous diet than in 
those i\bo ha\e a good \aned diet Joly 
states that in no case can the formation of 
stone be attributed to excess of stone forming 
substances m the diet 

At present some experimental data shows 
that stone may be associated nith Mtamm A 
deficiency 

Chronic diseases are the cause of urinary 
stone m some instances Prolonged immobi 
ji2ation for fracture and viounds espeaally 
suppurating one® in iihich the urinary tract 
becomes infected — particularly when the ba 
cillus coll and staphylococci are the infecting 
organisms —may be etiological factors 
In spinal mjuncs and disease unnary in 
fection plays an important role Mueller 
found bilateral unnary calculus in 8 of ro 
cases of fracture of the spine nhich came to 
autopsy I^anous types of spinal diseases as 
sociated with stone are spondylitis arthritis 
deformans and spondylitis deformans The 
largest bladder stone I ha\e removed was m 
a patient wnth a se\ ere spondylitis deformans 
Congenital anomalies of the urinary tract 
such as double kidney bifid pelvis horseshoe 
kidney hypoplastic kidney solitary kidney 
cystic kidney and anomalies of blood vessels 
of the kidney are etiological factors It is 
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noteworthy that all of these anomalies pre 
dispose to unnary stasis 
Males are affected two or three times as 
often as females 

The third and fourth decades are the mo t 
frequent ages for the appearance of stone 
Unnary calculi may be dmded into pn 
mary and secondary ty^jcs In the pnmaiy 
type the calculus is formed in the apparentlv 
healthy unnary tract and is composed en 
tirely of substances found in the unne from 
which it onginates The calculus may be com 
posed of (a) uric acid (b) xanthin (c) cal 
ciumoxylate and (d) cystm 
In the secondary type the calculus forms 
as a result of some pathological change in the 
unnary organs inflammatory or otherwise 
and dev elops on a preformed nucleus 
My deductions regarding secondarv cal 
cuius are based on a study of 33 cases In all 
of these cases the stones were septic or m 
fected and were obtained at operation or by 
manipulation through the natural passa'^es 
Undoubtedly the two most important fac 
tors in the production of stone are unnarv 
stasis and the consequent unnarv infection 
It IS conceded by most genito unnary sur 
geons that a unnary tract will not harbor in 
fection for a long penod provided there i no 
stasis and provided there is no interference 
with the unimpeded flow of urine from the 
tubules to the outer world Conversely » 
stasis continues to be present it is practically 
impossible to rid the unnary tract of infection 
Two important factors in the production of 
stasis are (i) toxic damage to the pelvic and 
ureteral musculature as a result of which the 
expulsive ability is markedly decreased and 
( ) the presence of a penpyelitis and pen 
ureteritis which produces mechanical chan es 
m the excretory passages thereby predi 
posing to stagnation 

D Economos of Athens states There 1 no 
bacillus coll infection of the unnary tract 
without unnary stasis but often this sta 1 is 
f «»<l lb ^ I» M ms Ins I M«iic»l Rcsoreh 
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slight or is difficult to disco\ er thus it appears 
ver> often without being perceived This 
fact has been substantiated b> several worL 
ers who hav e studied thepychtis of pregnancy 
These workers have shown graphically inter 
ference wath free drainage from the pelves of 
the Lidnej 

Stasis resulting from pathological changes 
m any portion of the urinaiy trict has a pro 
found influence on stone formation because 
the free drainage of unne is interfered with 
and infection is promoted In obsemng sev 
eral pyelograms showing stone m the caljK 
a definite narrowing of the neck of the cah v 
w as discernible and at operation the site and 
character of the stenosis was easily verified 

The comparativ e frequency of narrowing at 
the juxtavesical portion of the ureter as a 
result of adnevai disease in the male is well 
known Heilstrom and Grossman have called 
attention to this condition as probably the 
most important factor m explanation of the 
appearance of stone more frequently m the 
male and of its greatest frequency m the third 
and fourth decades at w hich time gonorrhoea 
IS a common disease To both of these con 
captions I subscribe The association of b!ad 
der stone with hypertrophy of the prostate is 
not uncommon "ioung slates Without an 
infravesical obstruction there will be no biad 
dcr stone of renal origin However a very 
slight obstruction gmng no urinary symp 
toms may be sufficient to cause the retention 
of a small stone 

In cases of non infected stones mechanical 
stasis IS seldom demonstrable 

The persistence of infection suggests that 
stasis is present at some point in the unnary 
tract as a result either of some mechanical 
obstruction or of some other factor influencing 
the dynamics of some organ m the tract 
There may be a nerve lesion of some t)q>c or 
other 

Infections of the unnary tract are for the 
most part h-ematogenous and the primary m 
fection may be in an organ neat at hand or m 
a remote part of the body An analysis of the 
histones of 700 cases revealed postinfluenzal 
pyelitis as a common factor male adnexal in 
flammations and infections of the teeth ton 
sils and sinuses w ere rclativ eiy frequent 


How can infection of the urinary tract be 
one of the two most important factors in 
stone formation^ Theoretically the following 
reasons may be suggested 

1 Infection of the urinary tract causes a 
direct to-tic action on the secretory apparatus 
especially on the specific secretion of acid 

2 Infection, produces changes in the for 
mation and excretion of colloids which are 
said to be necessary for retaining in solution 
the crystalloids present moreover the pres 
cnce of the products of mflammation m the 
unne disturbs the colloid cry stalloid balance 

3 The infecting organisms and resulting 
products of mflammation often sen e as nuclei 
for the formation of secretions 

Experiments are now being made at the 
Michael Reese Hospital with the hope of 
cleartng up some of the disputed points The 
results are bnefly stated 

All the 5S Bloues examined bactenologically 
were infected The technique used was that 
of Heilstrom Half of the larger stones and 
the whole of the smaller stones were placed 
m a glass beaker containing dilute hydro 
chlonc acid and permitted to dissolve until 
only a small nucleus remained This nucleus 
was then smeared on glass slides and stained 
by the Gram method The halves of the 
larger stones which were of sufficient size to 
be spill in half under strict aseptic conditions 
were repeatedly passed through boding w ater 
then broken up and inoculated into various 
culture media When the cultures were ex 
ammed it was found that our results closely 
paralleled those obtained by Heilstrom 

Examination of the 55 stones yielded the 
following organisms 


Staphj^lococa alone 29 

Baallus col alone 8 

SUeptooJcc alone 4 

StOTtococa and sUphjlococct j 

Baailus coli and ataph>loo3c«n 

B aailus coU and streptococci 3 

Bacillus pRkteus x 


XSaollusproteus and staphylococci x 

'Hvese stones can not be regarded as the 
result of a primary phosphatuna with second 
ary infection because the bactena were ac 
tually found in the nuclei of the stones 
Similar work has recently been reported by 
Grossman at von Lichtcnberg s chnic and by 
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others Grossman found nearly twice as many 
stones containing baciiJus coli alone asstaphy 
Jococci while m our senes staphylococci ap 
peared three times as often as did bacillus coh 
After the first ten or twelve stones were 
examined one could quite accurately foretell 
the tj pe of organism most likely to be found 
in the nucleus The large irregular stones uni 
formly contained bacillus cob alone or it was 
the predominating orgamsm while in the 
small dark brown or black stones which were 
eventually passed via the natural passages 
COCCI of some form were always found m the 
nuclei especially the staphylococci The stones 
of intermediate size obtained bj pyelotomyor 
rarely by nephrotomy likewise showed staphy 
lococci in the majority of instances 
Rovsing expressed the opinion that a urea 
splitting organism especially the staphjio 
coccus w as the most frequent causeof recurrent 
urinary calculi Encouraged by the recent 
work of Larlham and Pillet I undertook a 
study of a senes of strains of staphylococa 
Thus far 33 strains obtained from vanous 
sources ha\ e been examined b) a rather simple 
but accurate laboratory technique to de 
termme their ability to split urea Of these 
7 are definite urea splitters produang a deft 
nite increase m hydrogen ion concentration m 
the medium used a i per cent solution of urea 
m peptone water In the splitting of urea 
ammonium carbonate is formed which pro 
duce amraoniacal unne We have also de 
termincd the hydrogen ion concentration of 
the unne secured by means of the ureteral 
catheter in cases of stone and with the excep 
tion of urate stones the h) drogen lon con 
ccntration of the affected side has been uoi 
formly higher than that of the healthy side 
Experiments have shown that staphylo 
COCCI as well as a few strains of the baallus 
coll will produce the precipitation of crystals 
when inoculated into stenle urines while in 
the controls which of course remain stenle 
no precipitate occurs The h>drogen ion con 
centration of the inoculated tubes also is 
greatly increased while that of the controls is 
slightly if at all affected This is of significance 
clinically because in several cases of upper 
urinary tract infection cither m the presence 
of stone or its absence we ha\e determined 


that the hydrogen ion values return to normal 
when the unne becomes sterile after appro 
pnate treatment 

PiUet expenmented with numerous organ 
isms of various groups and found that the 
staphjiococcus and bacillus proteus could 
produce precipitation of crystals when inocu 
latcd mto sterile urines and incubated at 37 
degrees C for 24 hours and then left at ordi 
nary temperatures for several days while ba 
alluscohproducedsuchprecipitationonlyvety 
slowly His expenments were well controlled 
and no preapitation of salts took place in the 
control tubes 

Cyranka states that some strains of bacillus 
coll have the abihtj to split urea but pre 
supposes changes m the protective colloids of 
the unne 

Hellstrom made an ingenious senes of ex 
pcriments and subjected some of the urmes 
to be inoculated to agitation with anunal 
charcoal in order to enmesh the greater 
amount of colloids present After inoculating 
the treated unnes and the untreated unnes 
wth a known urea splitter he found that 
they behaved similarly in fact the alkalinity 
of the untreated unne was slightly greater 
than that portion which had been deprived of 
Its colloids The hydrogen ion concentration 
of both was markedly increased and there 
appeared a precipitate of urmar> salts cal 
cium phosphites and ammonium urates in 
both The hydrogen ion concentration of the 
controls was very slightly increased and there 
was no precipitate of salts 

This would tend to show that the so called 
protective colloids did not exert therr anh 
cipated effect because the filtrate titrated 
against one tenth normal h> drochlonc acid 
required slightly less hydrochloric acid to 
neutralize ^an did the whole urine This 
point of view has also been expressed by 
Colonel Newcomb m the Indian Journal of 
JKedteal Research He subjected unne to dial 
ysis through a dialyzing sac and found that 
the precipitation occurred more often m the 
hquid within the sac containing the colloids 
than It did outside m that portion m which 
the colloids were absent This shows that the 
urmaiy salts are not firmly attached to the 
o>Uoids When preapitation did occur in 
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the outside liquid not containing colloids the 
solution completely cleared by restoring the 
h> drogen ion concentration to its original 
value The behavior of both the inside and 
outside solutions as regards precipitation 
seemed in each instance to run exactly parallel 
and be dependent only on the hydrogen ion 
concentration and to have nothing to do Uith 
the presence or absence of the unnary colloids 

He calls attention to the fact that unc acid 
IS v\ell known to dissolve more readily in the 
presence of manj substances among others 
phosphates whi^ are always present m the 
urine rurthermore uric acid in the urine 
does not exist entirelj as unc acid The same 
applies to calaum oxalate or rather to the 
oxalate ion 

B> the experimental use of other colloids 
such as starch gelatin serum albumin milk 
he showed that these likewise had no effect 
upon the solubility of unc acid oxalates and 
phosphates m an artificial mixture of salts 
resembling urine 

The same point of view is expressed b> J 
Me>er^ m a lengthy paper on preapitaiion of 
salts from the urine with spcaal reference to 
stone formation m which he concludes that 
m every respect precipitation of crystalloids 
from, the urine follows precipitation from any 
complex solution and that the unnary col 
loids which are undoubtedly present have 
nothing to do with precipitation of salts from 
the unne or maintaining them in solution 

Numerous writers including Osborne and 
Mendel Fujiraaki McCarnson VanLeersiun 
and others have reported the artificial pro 
duction of stones m animals when kept for a 
long tune on a diet low in vitamin A These 
experiments may possibl> be interpreted as an 
analogy to explain the cases occumng in m 
fants at the breast in Dalmatia where vesica! 
calculi m nurslings is common and when the 
mothers often are in a state of marked mal 
nutrition Similar circumstances may be im 
portant m India Egjpt and China where 
famine often appears However it would seem 
that the effect of a diet very low in vntamm A 
acts m an indirect manner rather than as a 
specific etiological factor As a result of diet 
ing experimental animals — rats have been 

h I Uia Mnl e 9 A g 7 6 j 


used chiefly — a profound state of malnutn 
tion occurs m fact many experimental am 
mals die before stone formation takes place 
Therefore as a result of the severe nutntional 
disorder they are more susceptible to mfec 
tions of all bnds Experimentally it has been 
shown that infection of the unnary tract oc 
curs in an o\erxvhe\mtng percentage of cases 
Of course other localizations of infection co 
exist The stones produced are phosphatic and 
only 14 per cent m one series were aseptic 
while m another and larger senes 97 per cent 
were infected Therefore it seems that the 
chief effect of vitamin A deficienc> is to in 
crease the susceptibility to infection and that 
infection of the unnar> tract occurs m almost 
everj animal so dieted Incidentallj the ex 
penmental diet is highly alkaline 

I have omitted a discussion of the chem 
istry of infected unnary calculi because it 
seems to afford no important data from an 
etiological point of view So few stones are 
made up of one component alone that I did 
not think important deductions could be 
made from their chemical analysis 

SUMMVRY AND COVCLUSIONS 

An attempt has been made to discuss cer 
tarn etiological factors m the formation of 
unnary calculus 

1 Unnary stasis is of greatest importance 
from whatever cause or wherever located 

2 Infection of the unnary tract is subse 
quent to and dependent upon urinary stasis 

3 If the infecting organism is a urea split 
ter the likelihood of stone formation is mark 
edly increased 

4 Certain bacteria espeaally those be 
longing to the staphylococcus albus group are 
potent urea splitters and produce alkalme 
unne 

5 The nuclei of the entire senes of 55 
stones examined contained bactena w hich ap 
pear to be matenal factors m their production 

6 The hy drogen lOn concentration of the 
unne is an important determination It seems 
to be the material factor in the precipitation 
of unnary salts The hydrogen ion concen 
tration of the unne obtained from the diseased 
side IS usually higher than that from the 
healthy side in cases of htiuasis 
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7 ^Vhen the iinne becomes slenle again 
after appropriate treatment for stone or jn 
faction or both the hj drogen ion concentra 
tion tends to return to normal 

8 In the hght of recent e'cperimentai 

it appears that the so called protective unnary 
colloids may not play the important role 
ascribed to them 

9 Vitamin A deficiency seems to be an m 
direct contributing factor in e-rpenmental 
calculus formation producing an increased 
susceptibility to infection in genera! and espe 
cially m the unnary tract 
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SURGICAL SIGNIFICANCE OF DERANGEMENT OF INTESTINAL 
ROTATION AND DISTRIBUTION 

THOMAS MCARES GREEV ^t O T V C S Wilviucto N kte C rouv 


D uring fetal dexelopment many de 
' rangements of distribution of the 
abdominal portion of the alimentary 
tract may occur Those derangements that 
call most frequently for immediate relief 
manifest tberosehes Mith vohulus during 
ear!) infancy and arc due largely to improper 
di position of the abdominal portion of the 
aiimentaty tract The first portion or fore 
gut from which the stomach and duodenum 
as far as the biliary papilla is formed is prac 
ticaily ne%fcr at error in location or attach 
ment This is quite true of the third portion 
or hmdgut from which is elaborated the left 
transverse colon sigmoid and rectum In the 
midgut portion howexer from which arises 
the terminal duodenum jejunum ileum 
c'ccum ascending and right half of the trans 
•V erse colon practically all of the errors of dis 
po ition or attachment occur In order that 
we ma) better understand the pathology of 
these errors of distribution and attachment 
let us bneflj review the normal development 
of the abdominal portion of the alimentary 
tract Its formation its distribution as well as 


Its fixation within the abdomen At about the 
fifth week of (Fig t) fetal life the abdominal 
alimentary tract is composed of three distinct 
loops or subdivisions which may be dcsig 
nated as the foregut midgut and hmdgut all 
of which are attached b> their speaal mesen 
tones to the aorta m the mid body line In 
each mesentery runs the special blood vessel 
for Its suppl) that is the ccdiac axis to the 
foregut the supenor mesenteric artery to the 
raidgut and the inferior mesenteric artei} to 
tlie hmdgut Already at this stage the bulge 
of the stomach may be seen on the foregut and 
the CRcal bud or beginning of the forutation 
of the cscum on the midgut As the stomach 
g:rows it develops more rapidly on its greater 
curvature than on the lesser cun ature catis 
mg it to assume the oblique and finally trans 
verse position (Fig 2) It carnes the first por 
tion of the duodenum with it givin^ to that 
portion of the duodenum its horseshoe Rc 
curve winch IS further accentuated b) ihede 
velopment of the pancreatic bud withm ds 
curve The thickened shortened mesentery 
of theduodenum further serv es to fix this pot 
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Fig I Fig 2 

Fig I The primitive alimentary tract at the fifth weeL 
consistin of foregut midgut and nindgut attached to the 
aorta in the mid body line by their special mesenteries in 
which IS seen the special arterial blood supply carcal atis 
to foretnit superior mesenteric artery to miagiit and mfe 
nor mesenteric arterj’ to tl e hindgut 
Fig a Stomach becomes more transverse m position 
carrying duodenum with it in a curv e Here the hindgut is 
definitely to the left side and tnidgut to the nght Non 

tion The development of the stomach and 
most of the duodenum :s controlled by intnn 
SIC forces and not dependent upon other fac 
tors hence this, constancy of position From 
the upper end of the mesentery of the hindgut 
which occupies a midlme position there de 
\elops a thickening or band like formation 
w ithin Its mesentery which attaches the upper 
portion of the hindgut to the vicinit> of the 
origin of the superior mesenteric arter) This 
band as described by Frazier and Robbins 
does not grow as rapidly as the gut or its mes 
entery so therefore is much shorter and acts 
as an anchorage The hindgut being hitched 
up at this point b} this band graduall> be 
comes flexed which flexure is known as the 
colic angle The position of the hindgut then 
becomes fixed at an early date and like the 
foregut is constant in its position The mid 
gut can be seen now as a loop situated within 
the abdomen and protruding partl> out 
through the umbilical opening into the cord 
The herniation of the midgut becomes neces 
sar> due as Frazier has suggested to the 
rapid de\elopnient and abnormal size of the 
fetal li\ er as w ell as to the rapid grow th of the 
gut itself which literal!} pushes the midgut 
into the cord Traversing the mesentery of 
the midgut vs the superior mesentenc artery 


A n 



rotation is a persistence of this relation Arrow indicates 
point of pressure of left umbilical vein 

Fig j Eighth week Here the left umbilical vein has 
pressw the pre artenal sediment of the midgut loop down 
ward and to the nght forcing the postartenal segment up- 
ward and to the left thus causing the midnit to assume an 
S shape The first stage of rotation has been accom 
plished 

which enters the mesenter} at the constricted 
area between the duodenum and the colic 
angle This narrow mesenterv is known as the 
fetal mesentery The mesentery of the mid 
gut IS divided in two portions by the superior 
mesenteric artery one portion known as the 
pre artenal portion the other the postartenal 
portion As we have just seen these two 
leaves of the midgut mesentery are attached 
postenorly in the narrow space known as the 
duodcnocohc angle The development of the 
midgut is now v ery rapid and that portion of 
it supplied by the antenor or pre arterial 
leaflet develops more rapidlj in length than 
the portion attached to the postartenal leaf 
let Indeed the postartenal leaflet graduall} 
becomes shorter and thicker The right um 
bilical vein has now become obliterated but 
the left persists pressing down on the pre 
arterial portion of the midgut loop (Fig 3) 
due to the enlarged liv er forang it down and to 
the nght the postartenal leaflet being pushed 
up and to the left causing the midgut to 
assume an S shape appearance This con 
stitutes the first stage of rotation Anomalies 
of this stage occur onl> in the presence 
of total extroversion There is also an m 
creased growth in the cxcal bud and the colon 
above it This first stage of rotation occurs 
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between the fifth and tenth weeks At the be 
ginning of the tenth w eek w e see the second 
stage of rotation begin According to Frazier 
and Robbins there occurs at this timeadefimte 
shrinkage of the size of the li\ er so that space 
within the abdominal cavity is now available 
Indeed a suction force or vacuitm is created 
so that the midgut gradually begins to return 
to the abdomen This is facilitated by the fact 
that the caecum is so large that it remains in 
the cord with the most distal loop of the mid 
gut and enters the abdomen last (Fig 4) The 
superior mesenteric artery passes obliquely 
downward from its origin at the aorta out 
through the umbilical opening so that it 
stretches like a rope across the abdomen It 
is manifest that ill of the gut cannot return at 
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once through the comparatively small umbili 
cal opening In order for the gut to return 
to the abdomen it must do so m an orderly 
manner if the proper distribution of its parts 
is to occur within the abdominal cavity This 
normal reduction begins with the passage of 
that portion of the small gut nearest the duo 
denum dow nw ard and beneath the mesenteric 
artery in an anti clockwise manner from n ht 
toleft Otherloopsfollow untilallhaveentered 
except the caecum w ith the terminal portion of 
the mesenteric artery As the midgut passes 
into the abdomen the coils passing from n ht 
to left behind the superior mesenteric artery 
crowd over to the only available space within 
theabdomen thatis totheleftandupperareas 
pushing the hindgut from its midline position 
over to the left and downward and backward 
The last coil to leave the umbilicus carries the 
distal portion of the mesentery artery with it 
(Fig 5) The c$cum follows but lies on an 
anterior plane to the small gut on a level with 
the umbilicus and anterior to the mesenteric 
artery As the colon grows it lengthens and 
straightens out carrying the ciccum upward 
and toward the under surface of the n ht lobe 
of the liver (Fig 6) Later as it elongates it 
passes downward to the nght iliac fossa carry 
mg with It the mesentery and superior mesen 
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enter )t 

tenc arterj This completes the second stage 
of rotation 1 rom Us free unfixed position we 
tmd that the caecum when it first enters the 
abdomen ma> pass in almost an> direction 
which accounts for most of the errors of im 
proper distribution and abnormal fixation In 
this anti clockw ise rotation about the superior 
mesenteric arter> the duodenum has been 
made to cross behind the arteo the ca cum to 
cross in front of it — the hindgut being crow ded 
downward and to the left — and the coils of the 
midgut to pas:^ behind and arrange themseh es 
from the left hj pochondnum to the nght iliac 
region In the i/urd stage of rotation the 
c veum further elongates and descends to the 
right iliac region the superior mesentenc 
arterv tleviatmg downward and to the nght 
ujth it The postarterial mesentenc leaflet 
bttomes obhteratul v.hile the pre artcnxl 
kxfiet fuses with the posterior parietal pento 
ntum to form the mcsenler> of the small gut 
icqmnng an attachment from the second lum 
bar rtebra downward to the right iliac \es 
This fusion IS so marked with the cxcum 
uui (he iscendmg colon that its mesenterj js 



t «nterit 

practical!) obliterated like that of the hind 
gut Hov.e\er the mesenter) to the trans 
\ ersc colon remains long 
Derangements of distnbuUon include ac 
cording to Dott (r) non rotation ( 2 ) mil 
rotation and ( 3 ) reverse rotation 
Anomalies of distribution do not occur m 
the foregut or in the hindgut because of their 
constancj of development and further be 
cause their development is not so elaborated 
as that of the midgut Further it is rarel> 
found to occur during the first and third stage 
of rotation in the raidgut It is common m the 
second stage The etiologj of anomalous 
arrangement and fuation of the gut is some 
what obscure Mr \orman Dott explains it 
as due to the sudden return of all of that por 
tion of the midgut situated withm the cord 
through an abnormalh large umbilical open 
mg This would preclude the orderh and 
gradual return of the pre arterial loop of the 
midgut to the abdomen and hence prevent 
proper rotation and arrangement within the 
abdomen \dhcs5ons are not etiological fac 
tors since onlv a mobile intestine could reach 
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these abnormal positions Different patho 
logical arrangements of the midgut depend 
upon which direction the ctecum takes after 
Its reduction to the abdomen (figs 7 and 8) 
In non rotation it passes upward into the left 
quadrant so that the entire colon and c*cum 
arc arranged to the left of the midline with the 



entire small bowel to the right of themidlme 
the ileum crossing from right to left to enter 
the cacum In mal rotation (Fig 9) the 
CTcum passes up to the region of the pjlorus 
and becomes attached there or further over 
into the subhepatic area which prevents its 
elongation and descent This leaves an elon 
gated narrow mesentery of the fetal t>pe 
with no points of fixation of the ileum and 
jejunum except m the narrow duodenocolic 
angle In reverse rotation (Fig 10) the loops 
of small gut instead of passing from n ht to 
left behind the superior mesenteric arterj 
pass from left to right in a clockwise manner 
This brings the cmcum to he behind the supe 
nor mesenteric artery where it is fixed This 
IS a rare type of anomal> Derangement 01 
the third stage consists largel> of an unde 
scended ciecum in the subhepatic area due to 
too earlj fixation or to a pelvic caecum due to 
no fixation Under an> of these circum 
stances volvulus and obstruction may occur 
especially in infants The volvulus as a rule 
is not sufficiently tight at first to interfere 
with circulation but it practically produces 
obstruction of the lumen of the gut Later 
however circulatory disturbance will occu 
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Tju 13 left Stomachfull showiogdilstationol stomach 
and duodenum down to hihaty papjUas 
I ig 14 ^me vjcw as shown m Fjgnre *3 after voimting 
bad occurred howng some dilatation of stonuch and 
duodenum down to the bihary papilt» Obstruction js not 
complete 0 part of the opaque meal has passed into the 
jejunum 

and gangrene develop CImicaII> the condj 
tion IS not ver> difBcult to diagnose in infants 
but IS especiaU> difficult in older children and 
adults In infants there is the picture of ob 
struction incessant vomiting of everything 
the presence of penstahe gastric rv a\ es While 
this \omitmg is projectile it does not occur 
!^ooIl after taking of food as m hypertrophic 
pjloric stenosib and contains large quantities 
of bile The presence of bile in the vomitus 
should at once sugge*;! that the condition is 
not p>loric stenosis Earl> in the condition 
the obstruction i& not always so complete and 
it IS possible to find some miU curd and bile in 
the washing of the colon The \ rav of the 
stomach will show the dilated stomach and 
duodenum down to the biliary papilla and 
the \ ra> 01 the colon \vill at once establish 
Its position When the \olvulus occurs it will 
usuan> include all of the ‘sraall gut (Fig it) 
or all of the small gut with the ciecum and 
ascending colon (Fig 12) Mr GeorgeWaugh 
of London recently published an interesting 
papf'r in which he reports 4 cases of $ diag 
nosed m older children In addition to the 
ptculiantj and irregulant> of the abdominal 
pam 1 e not associated w’lth taking food or 
botttl movement he lavs great stress on tht 
emptiness of the right side of the abdomen 



Fig 15 \oJvulusof Iheentjremjdgut tvjlh I turns in 
4 clodtwise direction Cscumand ascending colon are not 
6 xed as no fusion of their mesentery with parietal pento 
ocum has occurred 

It seems to otcur more frequently in the male 
and during the first few days of life When 
demonstrated in adults these anomalous 
arrangements of the intestines are usually 
discovered dunng an operation for appendi 
citis the appendi'c found displaced as it was 
m one of my cases In reviewing 45 cases 



Fig z6 Band across the duodenum to c«cum prev 'nt 
mg complete descent and fixation of cscum and small gut 
Xiis band produces obstruction of the duodenum and ptc 
di poses to Srolvulus by creating faulty attachment of the 
czeum and small gut 
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Norman Dott found 35 <lisco\ ered accj<lentall> 
in adults uho gave no symptoms Weible re 
ports a series of 67 cases of volvulus nian> in 
adults It mav exist far more frequenll> than 
one would suppose The treatment in infants 
IS imperative and must be instituted at once 
It IS most important to know not onl> that 
the volvulus exists but it is well to know as 
far as possible m a general wav what the 
anomalous distribution is The incision must 
be located at the point m the abdomen which 
giv es most readj access to the seat of pathol 
ogj Fortunatelv the upper right rectus ap 
proach usualh answers this question The 
treatment consists of reduction of thevolvulus 
which we have seen includes usuallj all of the 
small gut The mesentcrv of this mass of gut 
IS untwisted after which hxation at several 
points of the ascending colon and cacum to 
the parietal peritoneum is usuall> all suflicient 
There 1 an evtremelj high mortahl> rate 
particuhrlv in infants I feel however that 
this high mortalitv rate especially m infants 
IS due to the fact that most of the patient s 
were moribund when presented for surgerv 


The following case reports are submitted as 
a contribution to the literature on this subject 

Case I B by R aged odavs female chid re 
ferred b\ D Bender of Ne Bern to Dr J B Sid 
burv at the Bab es Ilospital ith hom it as m\ 
p ivilege to see the case There as a h st r\ of nor 
mal birth th being the thi d normal child of these 
patents \ miling began mmediately alter b cth 
upon taking food was cessant and projectile m 
characte and c nsisted of fluid s alio a with a 
large quantitv of b le Colon c ash gs showed a 
(e V m Ik cu ds (Figs 13 and 14) N. ra\ p ctu I 
the barium filled stomach sho ed a marked d lata 
tion of the sto ach and d odenum The ch Id hai 
been sust n d ith gluco e intra\enousl\ o; 
e ation vas adv sed a d agnosis of duod nal at esia 
having be nm de The child was g en / gran of 
mo phin nd the r ght rectus was open d I 
die third Upon c tenng th abdomen a few h ns 
of ether v ere gi en to compl t the anxsthe a A 
marked tors n of the enti m dg t in a lo k 1 e 
drectio as demonstrated (Fg 5) C re I ti 
n themes nt % as not nt f ed ith Th t t 
c ststed of e and one half mplete tu ns After 
unv ind g the volvulus th gut ould be ead 1 d 
tended v ith bio n into th stomach th 0 gh 
stomach tube a d mad to pass into the gut b 
press re the stomach The mese ter a elo 
gated narr of fetal tv pe nd ttached onh n 
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the duodenocohc angle Thtsmesenters wascommon 
to the small gut c-ccum and ascending colon No 
fixation of the cxcum and ascending colon had oc 
curred The cxcum and ascending colon nere fixed 
at several points to the parietal peritoneum with su 
tures The child made an uninterrupted recoverv 
and IS now a well developed child of 6 months 
Case Bab> S a female child 4da\sold was 
referred to the Babies Hospital b> Dr J \\ Car 
roll of W allace It was m\ privilege to sec this child 
with him and Dr Sidburv The child had been 
vomiting cverv thing since birth which was normal 
\omiiing was persistent projectile and consisted of 
fluids taken plus a great deal of bile Peristaltic gas 
tnc waves were present but vomiting did not occur 
as quicUv after taking fluids as it does m pjloric 
stenosis \\ ashing of the colon showed a few milk 
flakes but no bile Operation was determined upon 
immediatelv diagnosis volvulus of the midgut 
The child was given */ gram morphine and the 
right rectus was opened under a local anaesthetic 
No other an'cslhetic was necessarv There was a 
volvulus of r^ complete turns of the small gut m a 
clockwise direction (Fig 16) The duodenum did 
not pass across the spine but ran downward to the 
right side of it and emerged from its rectopentoneal 
position there -M this point a band was found 
which passed across the duodenum from above and 
was attached to the mesenlerv of the cxcum below 
having pulled tbe cxcum sharpK upward and to the 
left out of tbe right iliac fossa (Fig 17) \fier the 
duodenum merged into the jejunum the first loop of 
jejunum passed upward and to the left then acro&s 
thespinc anddownwsrd totheright Themesenterv 
of this loop was fused with the mesenterv of the 
transverse colon so that the jejunum realK merged 
into the abdomen through the mesenterv of this 
loop I do not fed however that this condition had 
anv bearing upon the pathologv at hand \flcr the 
band across the duodenum was divided the cxcum 
was returned to the right ihac fossa and was fixed 
there bv several sutures The mcsenter> of the as 
cendmg colon had been prvcticallv fused vMth the 
parietal peritoneum This child made an excellent 


recoverj but died at 6 months of age of pneumonia 
No autopsv 

C1SE3 colored adult female gavcahiston of 
mild repeated attacks of pain along the right costal 
border In spite of this I felt that the present acute 
attack was a poslctcal appendix of high location 
\l operation the cxcum and ascending colon were 
found to he tn the subhepatic area (Fig 18) Here 
was found a tv pical undcsccndmg ciccum fixed in 
the subhepatic area with the ileum approaching it 
from below at the right angle \ Urge diseased ap 
pendix was removed This girl made an iimnter 
rupted recoverv 

1 do not think, that this malposition of the 
cxcum interfered with her health This is 
quite true in most pronounced types of mal 
rotation and non rotation after adult life has 
been attained 

DEDLCTIONS 

r It IS quite possible that derangements of 
distribution exist more frequentf> than is 
supposed 

2 It seems reasonable to assume that the 
condition can be recognized more readil> from 
a clinjcnl standpoint 

3 Earl) recognition will most certainly 
lead to unproved results 
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T he term gastnc ileus denominates a 
clinical syndrome characterized by pain 
in the upper abdomen \omiting of gas 
trie contents more or less distention of the 
stomach and obstruction at the pylorus as 
determined radiologically As with ileus of 
the intestinal tract the gastnc form may be 
either dynamic or mechanical Of the two 
types the mechanical variety is of more par 
ticular interest to the surgeon Gastnc ileus 
on a mechanical basis may be continuous or 
intermittent The continuous type repre 
sented by the familiar pyloric stenosis is well 
apprehended and its causes are a matter of 
common knowledge The intermittent van 
ety IS in general poorly understood and its 
various causes unknown to many Even an 
intensive search through the literature does 
not shed much light for merely unassociated 


the same case obturation and invagination 
may occur simultaneously or alternately The 
first of these two primary mechanisms name 
ly entanglement of the tumor in the pyloric 
opening which is the more common vanety 
was introduced to the profession by French 
observers The first report was that of 
Breschet who m i8i6 described a case of 
pylonc obstruction due to a polypus w-hich 
arose from the lesser curvature 3 inches distal 
to the cardia and passed into the duodenum 
Cniveilhier called attention to the mechani 
cal effects of gastnc polyps and mentioned a 
case of intermittent obstruction which be 
came permanent and caused death Cornil 
m 1863 described a case m which at autopsy 
a pedunculated tumor could be returned freely 
from the py lone onfice which it had occluded 
to the stomach where it had its point of 


and scattered bits of information pertaining ongin 

to the subject are encountered Failing to An opportunity was afforded Bernabei to 
find any collected data in either texts or observe during life a woman who for a long 
periodicals we were led to study our own time had suffered from intermittent attacks 
records from which we were able to gather of vomiting and epigastric pain At autopsy 
examples of intermittent gastnc ileus due to a long polypus implanted 5 centimeters from 
four different mechanical causes These m the pylorus together with five other small 
elude benign tumors a malignant polypoid polypi in the antrum and along the greater 
tumor a gastrolith associated with a pre curvature were found An illustrative and 


existent pyloric stenosis and an anomalous 
redundant fold of prepyloric mucous mem 
brane 

BENIGN TUMORS OF TJIE STOMAai 

The most exemplary instance of intermit 


instructive case was reported by Cleghom ol 
a man 57 years of age who experienced at 
tacks of epigastric pam attended by nausea 
and vomiting These symptoms occurred at 
irregular intervals some hours after a meal 
and lasted from a few minutes to 2 to 3 


tent gastric ileus on a mechanical basis is the hours The attacks terminated abruptly fol 
benign pedunculated tumor of the stomach lowed by rumbling and gurglmg over the site 
This ty pe of neoplasm is capable of produang of pain A postmortem examination disclosed 
obstruction according to one of two mech a gastnc poly pus 3 inches m length capable 
xnisms The new growth may act as an ob of becoming engaged in the pylorus and a 
turator to the pylorus functioning as a ball prepy lone perforation A pedunculated polyp 
V alve or it may incite such vigorous penstalsis measunng ii centimeters m length and 2 
as to produce intussusception of the stomach centimeters in breadth which arose 3 centi 
into the duodenum It is quite likely that in meters proximal to the pylorus was pictured 
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Fit' I Ca«« I Stomach and duodenum opened along 
the lesser cun'ature A.n infiltratm" tumor has led to an 
annular thickening of the dutal third of the stomach wall 
1 \ pedunculated cauliflower mass B arises from the 

•Teater <nm ature just proximal to the pj lonis C The 
tust portion of the duodenum D i greatl> dilated 

b> Cal2a^ara in proptosed m the duo 
denmn In Steiner’s collected ca-es of mj oma 
of the gastro intestinal canal those of Her 
hold and Pemice are particular!) notettorth) 
with respect to p>lonc obstruction An m 
terestmg ca«e of intermittent gastnc ileus 
due to a pedunculated benign polyp of the 
stomach was reported b> Lucksch tsho em 
phasized the close clmical resemblance to 
carcinoma An illustration in TufBer s book 
of a specimen from the Dupujtren museum 
depictmg a gastnc tumor engaged m the 
pjlonis demonstrates at a glance the mecha 
ni'im m^ oh ed 

The attention of surgeons m this countrj 
was attracted to the subject m 1907 when 
Gibson presented before the New \ork Sur 
gical Soaet) a poU^J which had been surgi 
call) remo\ed from a man aged 64 yeais 
The tumor sprang from just mside the p) lonis 
and had a ball \ ah e action This tumor 
Gibson stales had apparent!) intermit 
tentl) plugged the p)Iorus giMng nse to 
p) lone obstruction In the discussion which 
followed Blake spoke of a case m which he 
had operated 4 )ears pnor The tumor 
proved to be an adenoma which was pedun 
cuiated and at times caused S)Tnptoms of 
obstruction b> being swept mto the p)lonc 



Fig * Case * The \ ra> deformity resulting f om a 
prep\lonc ulcer and a coexistent fo eign body (Fig 3) 


onfice Since the appearance of Gibson s 
paper man) other ca«es of benign tumor of 
the stomach causing mtermittent obturation 
of the p) lonis hate been published The&e 
reports no longer raent detailed lndl\^dual 
consideration for the occurrence of the dis 
order can no longer be regarded as unique 
Our own erpenence includes 3 cases 2 of 
which were previousl) reported (Me)er and 
Brams Singer) The third patient was an 
old man who gate a histor) of intermittent 
attacks of gastnc ileus but at the time of en 
trance was suffenng also from an ascending 
unnar) tract infection secondart to prostatic 
b)pertroph) He died from the urosepsis a 
few da)S following admission At the post 
mortem examination a gastnc poI)p was 
found prolapsed into the duodenum 
A second and less frequent mechanism b) 
which a gastnc tumor leads to p)lonc ob 
stniction namel) through the incitement of 
peristaltic hyperactmt) and consequent in 
tussusception has likewise been known for 
man) ) ears Chian in 1888 recorded a case 
of a woman 44 )ears of age who died with 
symptoms of p)lonc obstruction At post 
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mortem examination there ^\as found an in 
tussusception of the stomach into the duo 
(lenum which could be readih reduceil 
the apex of the intussusception was a cauli 
flower like grow th attack which occurred 
8 weeks prior and from which recover> fo1 
lowed without medical aid was explained b> 
Chian on the ba is of spontaneous reduction 
In the case reported b\ Collier of a >oung 
man of 31 the stomach at operation was 
found intussuscepted into the duodenum At 
the postmortem examination multiple pol>pi 
scattered throughout the stomach and small 
intestine were found A dissecting room sub 
ject a woman of 75 jears was obseracd b> 
Thompson to have a polypus which grew 
from the margin of the p>Iorus and had 
dragged the latter and the first part of the 
duodenum into the second portion of the 
duodenum The case of Lotsch was unusual 
in the respect that the invaginated tumor 
b\ exerting pressure on the papilla of Vater 
led to biliar\ obstruction 
The hrst case of gastroduodenal intussus 
ception successfullj treated surgicall> was 
reported b> ^\ade The cause of the intus 
susception pro ed to be a pedunculated 
m\oma of the stomach which had led to 
intermittent attacks of gastric ileus The 
third ca e m the series of benign tumors of 
the stomach recorded bj Eusterman and 
Sentj dealt with a woman of 6^ years who 
had had sjmptoms intermittentK for 6 >ears 
Operation disclosed a tibromyoma which drew 
the posterior wall of the stomach into the 
duodenum for a total distance of 125 cen 
timeters The case reported b> Bajlac and 
DieuHfe is particularly noteworthy as it 
demonstrates that an intramural non pedun 
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culated grow th may al 0 produce invagination 
of the stomach Jhe tumor a fibromyoma 
weighing 45 grams located within the gastric 
wall excited such relentless propulsive efforts 
as to lead to intussusception of the tomach 
into the prepyloric vestibule A classical m 
stance splendidly presented of a ball valve 
tumor which finally led to intussusception is 
reported by JIatas The patient a man of 
55 years suffered from paroxysmal attacks of 
acute violent epigastric pain accompameil 
by shock and a sense of persistent depression 
faintness pallor with nausea and vomiting 
of gastric contents (no blood) followed soon 
after by the passage of dark tarry stools 
Following removal of the tumor the e cn es 
ceased and the patient was restored to health 
A remarkable case was that published by 
Barnett of a lar^^c myoma which arose from 
the cardia and which could be moved by vir 
tue of invagination of the fundus through the 
widened duodenum for a distance of 
timeters into the jejunum The illustrations 
in the article clearly depict the mechanism 
involved and the conditions that were found 
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P0L\P0IP CARCINOMA OF THE STOMACH 

The most important sequel of mucous or 
adenomatous polvps is is Cruveilhier mdi 
cated carcinomilous degeneration A case m 
point nas described b> Lemaitre ind the re 
lationship of the benign to the malignant 
pol>p IS abundantly confirmed by Ebstein 
and Menetner It is no surprise therefore 
to learn that pedunculated tumors of the ball 
\al\e tjpe ire not infrequently malignant 
The difficult) m distinguishing betn een ade 
nomata and polypoid caranomata has been 
emphasized repeatedly The opinion of the 
expert radiologist may furnish no aid (Ron 
jetzny Holmes) Even the fortunate cir 
cumstance of the presence of a benign polyp 
m the vomitus or aspirated matenal may not 
lead to 1 correct conclusion since benign and 
malignant polyps ma\ coexist In the case 
recorded by Chian of gastric intussusception 
due to a benign polyp there nis found m 
addition to multiple benign tumors a plaque 
like thickening of the mucosa which repre 
sented an early adenocarcinoma We have 
had the opportunity of observing a similar 
case of early carcinoma m a stomach the seat 
of a polyposis with symptoms suggestive of 
intermittent pyloric obstruction Since m 
practically all cases of intermittent pylonc 
obstruction occasioned by tumor growth sur 
gical intervention is the treatment of choice 
pre operative identification of the type of 
neoplasm from the practical viewpoint is not 
essential The following case furnishes an 
example of intermittent gastnc ileus due to 
a polypoid carcinoma and illustrates the dif 
ficulty of differentiating before operation be 
tween benign and malignant ball valve tu 
mors 

Case i F E a nioderatel> obese male of so 
>ears was brought to the Cook. Countv Hospital 
on May 27 1929 with a note stating that the pa 
tient had been attending the cardiac clinic of a 
neighboring dispensar> On the da\ of entrance 
while sitting in the dispensary wailing room the 
patient was suddenly seized with a violent epigas 
trie pain attended b> vomiting Jlorphme was 
adttuni teced. and the patient was transported m a 
wheelchair to the hospital with a diagnosis of 
coronar> occlusion The history obtained after ad 
mission to the medical ward included svmptoms 
referable to the cardiovascular cerebral andgastro 
intestinal svstems The cardiac manifestations 


which had been present for i jear were comprised 
of shortness of breath precordial pam on exertion 
and swelling of the ankles A cerebral disorder was 
suggested bj headache dizziness ringing in the 
ears and fainting all of recent origin The gastro 
intestinal svmptoms which were most obtrusive 
consisting of attacks of intense epigastric pain as 
soaated with nausea and vomiting w-ere of onlv 2 
weeks duration Altogether 4 attacks of vomiting 
and pain had occurred each one lasting from 2 to 
3 hours Between paroxj sms the patient was aware 
of a mild discomfort The appetite was impaired 
but no loss of flesh had occurred The patient s 
maximum weight corresponded to the weight at 
entrance wbich was igo pounds There had been 
onlv slight diminution in the general strength 
Physically the patient was well developed and 
moderately obese There was a distinct pallor of 
the skm and mucous membranes The pulse rate 
was 60 the temperature 98 S degrees F and the 
respiratory rate was 20 The blood pressure was 
I 4-66 The only physical changes observed were 
arteriosclerosis of the retinal vessels a soft systolic 
murmur in the region of the apex and tenderness 
m the epigastrium to the right of the midhne The 
erythrocyte count was 3 200000 the hsmoglobm 
determination 65 per cent and the white cell count 
6 800 The Wassermann test was reported positive 
(4+) Ihe electrocardiogram indicated a left ven 
tncular preponderance but no evidence of coronary 
disease At the end of one hour the Ewald test meal 
vielded $0 cubic centimeters of poorly digested ma 
tenal having no free and a combined acidity of 16 
degrees The test for occult blood was positive 
The diagnosis of cholelithiasis was favored and a 
Oraham Cole test ordered The dve was adminis 
tered and the gall bladder was not visualized 
Except for occasional emesis the patient evinced 
no further signs of abdominal disease until June 7 
1929 II days after entrance when uncontrollable 
vomiting and severe epigastnc pain reappeared 
An \ ray examination was undertaken when the 
attack bad apparently subsided but the patient 
cither would not or could not retain an adequate 
quantity of barium Nevertheless the roentgenolo 
gist Dr C H Warfleld could discern what he 
interpreted as a filling defect of the pars pylorica 
On the following day June 8 1929 we were called 
to see the patient A fullness and resistance in the 
epigastrium were present but no actual mass could 
be detected through the thick abdominal wall A1 
though the patient had ingested nothing for 16 
hours prior aspiration of the stomach yielded i 000 
cubic centimeters of matenal which had a free 
audity of 10 degrees and a combined acidity of 
40 degrees Concomitant with the emptying of the 
stomach the patient felt reliev ed and the epigastric 
resistance vanished Reflecting on the discrepancy 
in amounts obtained when the Ewald meal was 
recovered and when the fasting stomach was as 
pirated and considering the cyclic nature of the 
vomiting together with the \ ray evidence of intra 
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Ristr c disease i dngnos s of intermittent gastnc 
I us s made 1 e to a tumor of the ball valve 
t>(e Ihcanxma as ascribe 1 to c os of the 
un ed polvp 

I)ur R the examination a c rse tremor of the 
left hand as noted \ psvchic d sturbance was 
df pa ent Su gical intervention appeared ind cated 
but not urgent Therefore a 1 mbar puncture was 
a 1 1 ed before an opinion as to the Upe of anTS 
Vbcl c was endeted (LeCount aivd Singetl The 
pinal Auid contained iSo cel! per cubic millimeter 
an increased amount of globulin and >ieldcd a po i 
tiv c \\ assc mann The p tient s mentality became 
more clouded but his phvs cal cond tion remained 
un here I Blood chemic 1 determinations fa led to 
sho an> s gnificant alte ati ns The patient was 
transfe ed to one of the surg cal \ a ds on June 14 
029 w th the rccomme dation that he be operated 
upon unde local anxsthesia The following day 
the patient s omiting retur ed E pectmg ibe 
ernes s to sub ide as with similar previous attacks 
acti e intc ention at ihi time was deemed mad 
s ble b\ the resident internes \\ hen it became 
app ent that the obstruction showed no 1 cl ati n 
to re ede spontaneously the attcndi g surgeon on 
the c sc a called He considered the patient loo 
poor an ope atu e ri k and adv ed continuance of 
int a enous ri 1 s bcutancous fluids etc Fv dences 
f b onchopneum 1 super ened and the patient 
sue umbed June 19 9 

The a tops) was performed bv Dr P H Jaffe 
V hose ob e ations re summarised bclov The 
imm diate c se of de tl was carcinoma of the 
1 lorus Ihe turn (F g i) had infiltrate! the 
d t 1 on th rd ol the st mach but had not led to 
sten si fthepilorus Fromtlegre tercurvatue 
s de of th fc 0 th sprang a cauliJlov cr like m ss 
\ 1 h me el 5 centimeters in Us wide t diam 

et d tt ebed by a pedicle ha ing a broad 

be He ped cle h ch me s ed 4 centimeters 
i le gth d h ch c mpr sed t 0 tilths of the 
It gth of the g 0 th perm tted free motion of the 
mas n all d rcctions When alio ed to fall caudad 
the papillary mass proptosed 1 ito and occluded the 
p\ lo c opening The first portion of the duo lenum 
as dilated (0 ti ice its normal size Microscopically 
the tumor presented the histological charactcnstics 
of an adenocarcinoma Besides the p ima v tumor 
there were metastase m th liver the pengast c 
peripancrcatic and pe iportal Ijmphgland In ad 
dition to the caranoma and ts met static depos ts 
the patient had a s> phililic ao til s of the thorac c 
po tion with mural th ombi in the ascend g arch 
a luetic leptomeningitis and a recent hxmorrhagic 
b onchop eumonia in the right upper a d lower 
pulmonarj lobes The other changes noted were of 
n material consequence 

FOREIGN BODIES 

A large a anet> of foreign bodies of different 
size form consistencj and orioin have been 


found in the stomach both at the operating 
and postmortem tables The t>pcs of con 
cretions and the s> mptoms they produce hav e 
been described by the Fenwicks and more par 
ticularl) by Woelfler and Lieblem in their 
comprehensive monograph on foreign bodies 
m the human gastro intestinal canal A 1 
though pain and vomiting are considered the 
two most obtrusive manifestations of the dis 
order the picture of intermittent gastric ileus 
as such IS not depicted by the authors men 
tioned above In the case of gastrolithiasis 
ob^erved by us to be recited below pain and 
vomiting were likewise the presenting com 
plaints It was however their intermittencj 
without demonstrable cause which character 
ized and distinguished these sj mptoms suf 
fiaently to lead to a suspicion of a ball valve 
obstruction The mechanism involved is pre 
sumabl> similar to that described m connec 
tion with so called wandenng ileus pro 
duced b> large gall stones the obstruction 
being due in part to obturation and in part 
to local spasm 

Case a J E C a \ hile male of 58 years began 
t suffe from epigastric distress of a burmRguatu e 
in June iqzS The rhythm et the discomfort was 
typical of peptic ulcer The attack lasted a fe v 
days vanished lor 2 ceks and then reappeared 
The patient consulted a ph)sician who presc ibed 
a diet and Sippy po\ der The patie t followed 
instruct ons for se e al davs after hich time the 
am di ppea ed In the subsequent few months 
e experienced per od c recrudescences of his ulcer 
distress which he was able to check qu te promptly 
bv resorting to alkalis In November of 1918 the 
s) mptom of nausea appeared In December of the 
same vear the first attack of cp gastric pa n of a 
severe colcky nalu e associated w th vomiting oc 
curred The cramp 1 Le pain lasted approxim tely 
3 hours Similar attacks folio ed at intervals of one 
to sc cral days That the pain was not of ulcer 

0 igm was attested tobj the following observatio s 
\omittng did not relieve the pain the vomitus was 

1 equetitlv negligible in amount and not acid t the 
taste alkal 3 failed to moderate the pa n local heat 
vas most successful in all viating the pat ent s ep 

gastric col c the attacks occu ed dun g po 1°° 
when the pat ent was free from ulcer distress and 
at time when the g eatest diet y precautions were 
observed The gast ic anahs s eveil d si ght hy 
peractdit) with a positive test for blood Three 
stools obtained on successive days gave a pos ti e 
benzidm test The \ ray e amnaton \ itb a 
banum meal (Fig 2) demonstrated a pers stent 
napkin ring deformity of the pa s pyloc ca inter 
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preted as being due to an annular constricting 
carcinoma 

The dinicaJ evidence of benign intermittent p> 
lone obstruction and the \ raj appearance of car 
cinoma placed us in a dilemma which led us to 
advise and undertake an cxploratorj operation 
Laparotomj disclosed a thickening of the prcpvlonc 
area which lacked the appearance and consistcncj 
of a malignant growth and which aUo failed to 
reveal an ulcer crater of suflicient size to account 
for the e’ttent of the induration Incision over the 
mass parallel to the long axis of the stomach jiclded 
a firm round object the size of a navy bean which 
was impacted in the gastric outlet Just proximal 
to the pjlonc ring was a small ulcer which was 
partialij healed and which had led to a moderate 
stenosis of the prepyloric region The stone (Fig 3) 
was a white granular oval concretton uhtch meas 
ured X s by I b> i centimeter Upon analysis the 
gastrohth was determined to consist of carbonates 
of magnesium and of sodium The incision into the 
stomach was closed a posterior gastro enterostomv 
performed and the laparotomy wound repaired 
The recovery was uneventful \Sitbm 3 months 
the patient s weight bad increased from iiS to 140 
pounds X ray at this time showed an elongation 
and variation in the contour of the pjlonc canal 
Since the operation there has been no abdominal 
distress to date 

It IS difScuU to conceive that the clinical 
picture of intermittent gastric ileus has not 
been associated previously with concretions 
m the stomach Cases of this tj pe hav e been 
described but the relationship has not been 
emphasized For instance Hamdi reported a 
unique case of a Turk who on account of 
a urinary infection took large quantities of 
salol During life a tumor which varied in 
size from time to time was felt on the right 
side and was considered to be a hydro 
nephrotic sac Postmortem ev:ammation dis 
closed a herniatioji of the stomach through 
the nght diaphragm and a pure salol con 
crement the size of a hens egg within the 
herniated portion The attacks of nght up 
per abdominal pain and local distention were 
probably due to obstruction at the dia 
phragmatic opening A dramatic case is men 
tioned b> von Bergmann of a patient who 
sulTered intense upper abdominal pam and 
presented the picture of collapse The diag 
nosis of perforated peptic ulcer was made and 
laparotomy urged The operation revealed a 
cabbage stalk engaged m the pylorus 
The presence of a concrement derived from 
antacid medicaments raises the question of 


the incidence of gastrolithiasis following al 
kah treatment for ulcer Apparently the 
association is extremely rare for m several 
thousand cases treated by Sippy s method in 
the past 10 years at the Cook County Hos 
pitil this IS the only instance m which a stone 
formed and remained in the stomach al 
though intestinal concretions were occasion 
ally encountered We have succeeded m 
finding one other case of concretion m the 
stomach following treatment for ulcer with 
large doses of bismuth Fleiner in speaking 
of the disadvantages of bismuth therapy 
mentions a single case of stone formation in 
the door of an enormous gastric ulcer the 
base of which was formed by the pancreas 

ANOMAXOUS REDUXDANT POLD OF FREPVLORIC 
MUCOUS MEUBRANi: 

Singularly cunous and presumably quite 
rare is the anomaly encountered in the case 
to be described below 

Case 3 C T a white man 43 years of age of 
temperate habits complained of intermittent at 
tacks of vomiting preceded bv a feeling of epigastric 
distress but no actual pam The first attack hap 
pened early in November of 1938 since when the 
attacks recurred at from 3 to $ day intervals Be 
tiveen spells the patient enjoyed complete freedom 
from symptoms When first interviewed January 
10 1938 the patient was feeling entireij vrell his 
last paroxysm hav mg occurred 5 days prior Except 
for a siege of dyspepsia 2 years ear/ier lasting 3 
weeks and disappearing spontaneously the past 
history was totally negative There had been no 
loss of weight strength or appetite The physical 
examination disclosed no abnormality Repeated 
Ewald meals yielded no free acid The chemical 
test for blood m the gastnc contents was uniformly 
negative Tea successive stools were iikewose de 
void of occult blood The X ray (Fig 4) showed a 
constant irregularity of the prepyloric area charac 
tcrized by a pea sized mchc on the greater curva 
tare opposite which was a small filling defect e 
ventured the opinion to the patient s family physi 
aan that the symptoms were due to a prepyloric 
benign growth which had a ball valve action We 
were unable however to reconale the X ray ap 
pearance with the presence of a polypus and were 
therefore forced to reserve speculation with respect 
to the type of growth Laparotomy was recom 
mended since the attacks continued to recur more 
frequently and with increasing intensity 

\t the operation performed February 2 192S 
nothing abnormal could be detected by inspection or 
palpation of the unopened stomach except for per 
ceptihf^ thicUnmg of the muscular nng It was 
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therefore decided to e plore the gastric interior for 
which purpose an incision was made on the antenor 
surface midway between the curvatures and pro i 
mal to the sphincter Separation of the margins of 
the incision disclosed an ing from the d stal end of 
the stomach a trans erse fold of mucous membrane 
wh ch had prolapsed into the pylo ic ring The fold 
which vas of semilunar outline sprang from the 
lesser curvature side of both walls and involved ap 
proximately one half of the gast ic circumference 
at its point of o ig n It measured 3 5 centimeters 
in length and had a ma imum radius of 2 3 centi 
mete s On the greater curvature s de one could 
readily reproduce an outpouching of the gastric 
wall cor esponding to the location of the niche seen 
in the X ray The anomalous fold was resected and 
the resulting defect m the gastric lining dosed 
Histolog cal examination of the flap of mucous 
membrane showed a moderate infiltration of the 
tunica propria by round and plasma cells and 
eosinophilic leucoc> tes but no multiplication of the 
gl ndular elements The recovery was uneventful 
An \ ray eraimnation 3 months after operation 
showed the presence of an inconstant pocket de 
formit> in the region of the operation The patient 
has been on an unrestricted diet and has had no 
further digestive difficulty 

lateniuUcnt gastric ileus due to an anom 
alous redundant fold of mucous membrane 
having an epiglottis like action is quite unique 
A s> stematic search through the classified m 
dices proved fruitless ^lore or less acciden 
tall> we discovered a case similar to ours in 
a paper by von Schmieden dealing with the 
differential diagnosis of gastric ulcer and car 
emoma This author made the statement at 
the time of writing (1911) that no similar 
case had been desenbed hitherto On account 
of the rantj of the condition a summary of 
von Schmieden s case seems warranted 

He rel tes that a woman 27 jears of age had ev 
pe enced 7 months previouslj se ere gastric d s 
t ess and diarrbcea Since that time she vomited 
f llowing each meal The vomiting increased p 0 
g essi ely in inte sitv until finally she could tolcr tc 
only light foods in small quantities Attacks of 
emesis we e accompamed by se ere gastric pan 
The phvs cal e am nation w s negative except for 
emaciation The chemistry of the stomach was 
no mal The X ra> d sclos d 10 the pars pyl nca 
on the lesser curvatu e a cone shaped process re 
sembi g a finger cot which pointed upwanl and 
did not partiapate in peristaltic acti ity At op 
eration a movable soft mass could be felt before the 
stomach was opened After inasing the gastnc wall 
the mass was found to be a t ans e se fold of 
si ghtlj inflamed mucous membrane It a ose f om 
the posterior wall and occup ed such a position in 


front of the pylorus so as to permit it to occlude 
the opening m a valvular manner Above the fold 
on the lesser curvature was a diverticulum like sac 
which corresponded to the conical process seen in 
the X ray The large fold of mucous membrane 
was e ciscd and the resulting defect together with 
the gastnc opening reunited The operation re 
suited in complete cure 

No attempt has been made to gather all 
the possible causes of intermittent gastric 
ileus of mechanical ongin We have included 
only those types with which we have had per 
sonal expenence and m which operative or 
postmortem confirmation was a\ ailable \\ e 
have omitted for instance because of lack of 
demonstrable evidence a case of probable 
volvulus of the stomach in a patient who 
presented the clinical picture of mtermittent 
gastnc ileus but declined operation Our 
prime object at this time is merely to direct 
attention to a symptom complex which here 
tofore has receiv ed less consideration than it 
merits We antiapate that m the course of 
time others as well as ourselves will recognize 
and dironicle additional causes 0! intermit 
tent gastnc ileus and that eventually a prac 
tical classification will be evolved Since 
many diagnoses are made only by a considera 
tion of the vanous possibilities and by a 
process of deduction a categonal list of the 
recorded etiologies will serve the same useful 
function as the current elaborate scheme ap- 
plied to intestmal ileus The importance of 
detecting a local removable cause where a 
dynamic basis has been fal ely assumed be 
comes apparent at once when the gratifying 
results of surgery in intermittent mechanical 
gastnc ileus are considered 

SUMMARY 

A clinical syndrome consisting of pam m 
the upper abdomen vomiting of gastnc con 
tents distention of the stomach and p>lonc 
obstruction as determined radiologicallj is 
referred to as gastric ileus When caused by 
a mechanical condition which obstructs m 
terruptedly the designation intermittent gas 
tnc deus of the mechanical type is applied 
Personal experience has been had with four 
etiological factors The most important 1® 
benign pedunculated gastnc tumor 
acts as a ball valve by prolapsing into the 



MEYER AND SINGER INTERMITTENT GASTRIC ILEUS 


749 


pylonc ring or which incites vigorous pen 
stalsis leading to intussusception of the 
stomach into the duodenum A cauliflower 
carcinoma with a pedicle located just proMmal 
to the pylorus illustrates the second type of 
mechanical cause of penodic obstruction to 
the gastric outlet The third etiological fac 
tor discussed is a gastrolith denved from 
powders used m the Sippy treatment ior 
ulcer A coexistent pylonc stenosis prevented 
the passage of the concrement and occasioned 
intermittent impaction The fourth and most 
unique type of c> clic obstruction w as due to 
an anomalous redundant fold of prepjloric 
mucosa which acting like an epiglottis pro 
duced a discontinuous occlusion of the pj 
lorus Other mechanical causes of intermit 
tent gastric ileus might be added to the ones 
illustrated and discussed The object of the 
publication pnmanly is to direct attention to 
a clinical s>ndrome which permits recognition 
of hitherto obscure conditions that lend them 
selves admirably to surgical cure 
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acids from the total acids The accompanying 
cunts uiU demonstrate ho« the acids be 
ha>ed m each of the dogs over a period of 
3 months 

After the secondary funduseclomies the 
gastric analyses showed that the acids be 
haved in a manner analogous to that following 
the first operation 

Uithin 3 months the acidities were back to 
normal and there was little vanation in con 
centratjon of acids from day to da> The/ree 
acidit> hov,e\eT was stiU lov) m all the dogs 
as was the case after primary fundusectomy 

mSTOLOGlCAL EXAMISATIOV 

The tissues removed at these operations 
n ere sectioned and stsined (by A B P ) and 
showed panetal cells at both the proximal 
and distal extremities suggesting that m the 
dog the distribution of these cells may be 
different from that in man. 

Two months after the first operation a sec 
ondai> fundusectomy was performed a In 
nrioUlar segment of the greater curvature with 
the scar of the hr&t operation being removed 

The remov cd tissue w as fixed in picnc acid 
and formalin solution Tninsterse sections 
were made through the scar and mucosa m 
order to determine histological changes if any 
The sections were stained b> means of the 
ordinary bcemoto-^lin eosm method and re 
\ealed an orderly healing process 

B> comparing the sections prepared from 
thu fun )u eclomiacd do^s with sections from 


a normal dog there was found no increase in 
the number of panetal cells along the neck 
and acinus of the fundus glands 

RESVLYS 

^^echamcaU} A primary dela> m empty 
ing time No permanent disturbance in mo 
tility emptying time or outline 

CliemicaUy A primary reduction m total 
aadity of the gastric juice with a secondary 
recovery to normal A reduction in the 
amount of free acid 

HtsfohgKally Apparently no increase in 
the number of panetal cells The presence of 
an excess of mucous secretion at the borders 
of the healing scar 

COMCLUSIONS 

The evident differences m distribution of 
the acid secreting cells m man and in do^s 
prevents direct clinical application 

The most striking result is the reduction in 
free hydrochloric acid which may logically be 
explained by a decrease (by removal) iti the 
numberofacid secreting glands in conjunction 
w'lth a normal behavior of the antro pyloro 
duodeno mechanism 

This leads to the conclusion that partial 
fundusectomy is an effective simple con 
servative anatomical and physiological meth 
od of reducing the concentration of free 
hydrochloric acid in the gastric contents 
which may be of therapeutic value m certain 
types of peptic ulcer 
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EEFECl 01 AN ACUEE CHEAHCAL DUODENITIS UPON THE 
rMPTYINC TIME OF THE CAT T BT ADDER 

An Lvpcrimlntvl Stud\‘ 
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W ITH the introduction of a test lor 
gall bladder \isualit> under the 
roentgen ra> clmical and expen 
mental investigations have been earned 
out on a broader scale than heretofore 
and a few of the secrets pertaining to this 
organ have been revealed An attempt to 
explain the ph>siological factors concerned 
ivith the emptj mg function of the gall bladder 
composed one of the principal problems To 
this end Ivy and Oldberg conducted a laige 
number of experiments and succeeded m 
extracting a substance from the upper in 
testmal mucosa which causes contraction and 
evacuation of the gall bladder when injected 
inttavenousl> It has been shown and is 
quite gefleraU> accepted that passage of bile 
from the common duct is related to duodenal 
motility and the tone of the sphincter of 
Oddi This is to be expected in view of the 
oblique passage of the common duct through 


pressure whereas the sphincter of Oddi with 
the duodenal muscle surrounding the intri 
mural portion of the common bile duct ina> 
exert a pressure of from zero to 75 centi 
meters or more This means that the gall 
bladder ma> contract without evacuation if 
the sphincter of Oddi or the duodenal muscu 
lalurc IS hypertonic Therefore we desired to 
ascertain by actual experiment if a duodenitis 
would lead to biliary stasis W ith this pur 
pose an mind we devised the following expert 
merits 

EXPERIMEXTS 

Group I Formation of duodenal fistula for 
producing duodemtts Dogs of normal and 
healthy appearance and medium size were 
subjected to laparotomy under aseptic condi 
lions and duodenal fistulffi were produced 
This was done by' the following method 
Through a right rectus incision the jejunum 
was picked up a few inches distal to the 


the wall of the duodenum It has also been 
shown that when the gall bladder contracts 
It exerts only about 25 centimeters of bile 


















) ■> f ^ I?*® *, Operation completed i-nd to end anastomos 5 

' » ’ a»sUl end of resected mtestice to duodenum protimal 

^ ’i- pxssed through slab \ ound in abdominal \ all and 

I <r Th of j sutured \o end to end anastomosis has re establish^ the 

ig Th area of boweldower arrow) to le resected wmliniuty 0! the small intestine 
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Tjg 6 Group a Bog 8 Ctontrol July 15 1930 operation— 7 cubic centimeters 
I normal sal ne solution injected into dowenum Inlra\enous inject on of sodium 
tctratodophenolphlhalem July 16 1930 roentgenograms were made id hours after 
operat on A Before fat meal dear gall bladder shadow B i hour after meal no 
gall Maddens visible 
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duodenojejunal ligament and a segment ap 
proximately 4 inches long was excised the 
mescnter> being left attached An end to 
end anastomosis re established the continuit> 
of the small intestine and the isolated seg 
ment nas then prepared to form a duodenal 
fistula The distal end of this piece of intestine 
n as anastomosed end to side to a longitudinal 
opening of about the same caliber that was 
made into the duodenum The attachment of 
the segment to the duodenum was therefore 
antipenstaltic The other end was brought 
out through a stab wound m the side of the 
abdomen and sutured The abdomen was 
closed and the animal was allowed to recover 
for a period of 10 to 14 da>s or longer 
At con\enient intervals each of these dogs 
with fistuls w-as given an intravenous injec 
tion of sodium tetraiodophenolphthalem (o 10 
gram per kilogram of bod> weight) and the 
gall bladder was visualized 12 to 14 hours 
later under the fluoroscope A roentgenogram 
was made and the animal was given a fat 


meal consisting of the >olks of two eggs and 
four ounces of cream Roentgenograms were 
madeathourl> intervals after the feeding and 
the emptying time of the vesicle was noted 
\V e found the d> e to be quite toxic for dogs 
with duodenal fistulas so several days were 
allowed for recovery A week later tetra 
lodophenolphthalem was injected and at the 
same time a small rubber catheter was mtro 
duced into the duodenum through the fistula 
and 10 cubic centimeters 0/05 per cent 
aqueous solution of mustard oil was instilled 
to produce duodenal irritation Twelve to 14 
hours later the gall bladder was again 
visualized and roentgenograms were made 
before and after taking a fat meal 

The results in this group which comprised 
10 animals were consistent in each instance 
It was neces<5aiy to discard some of the find 
uigs because of emesis of the fat meal The 
majonty of the dogs refused the meal and it 
was introduced slowly with a stomach tube 
If emesis occurred at any time dunng the 
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Fig 8 Group j Dog l Control Jul> 2 1930 operation — Iipiodol jntroducetl 
into gall bladder and 7 cubic centimeters of normal sal ne solution injected mto duo 
denum July 3 J930 rocntgenoRraras made t? bouts after injection \ Before fat 
meal large shadow II 1 hour after meal sha^w smaller 


following hours when the roentgenograms 
were being taken the findings were dis 
carded In the 6 animals retaining the meal 
the results were alwajs the same The gall 
bladder shadow in the control animals dis 
appeared m i or 2 hours When an acute 
inflammation of the duodenum and upper 
intestine was produced the gall bladder 
shadow remained visible for 4 to 6 hours or 
longer These expenments w ere repeated se% 
oral times on 2 animals 

Each animal was sacrificed a fen dajs after 
the conclusion of the experiment and the gall 
bladder and intestinal tract examined Small 
pieces of gall bladder and duodenum were 
removed for microscopic study Grossl> and 
irucroscopically the gall bladders showed no 
patholog> The duodenum jejunum and 
upper deum m each case in which the mustard 
oil solution was introduced showed a marked 
cedema of the mucosa and v ery small haeraor 
rhagic areas Under the microscope sections 
of duodenum showed cloudy swellings of the 
cells of the mucosa some 1> mphocj tic infil 
tration and engorgement of the blood vessels 

All of the dogs operated upon m this man 
ner lost weight throughout the course of the 
experiment and most of them were unable to 
endure the effects of the duodenitis for long 
\\ e therefore took up another plan for pro 
duang a duodenitis that apparentlj had less 
general effects 

Group 2 Injeclion of a soluUo/i dtrccHv tnh 
duodentm to produce duodenitis Laparotomj 


was done m each instance with aseptic pre 
cautions Through a right rectus incision the 
duodenum was exposed and a pursestrmg 
suture was placed about a small area on the 
antunesentenc border A hypodermic needle 
was plunged into the lumen of the gut 
through the center of this area and 7 cubic 
centimeters of a o 5 per cent aqueous solution 
of mustard oil was injected Upon with 
drawal of the needle the suture w as tied and 
the abdomen was closed In the control 
experiments an equal amount of normal 
saline solution was injected Before each 
anunal recovered from the anaesthesia an 
intravenous injection of sodium, tetraiodo 
phenolphthalem was given Fourteen to 16 
hours later the gall bladder was vxsualized 
under the fiuoroscope and roentgenograms 
were made before and after the animals were 
given a fat meal 

Here also the chief difficulty was emesis of 
the meal We used 16 animals in this group 
and while they were in much better general 
condition and appeared less toxic than the 
dogs with duodenal fistula; not all of them 
retained the meal and therefore such results 
were valueless Nine animals which did not 
vomit gave the same picture as those in 
Group I In the normal or control tests the 
gall bladder emptied prompt!) and m the 
animals with duodenitis it remained visible in 
films taken 4 to 6 hours or more after the 
meai The findings at autopsy w ere essential!) 
the same as those already described 
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Group j Ltpiodol experiments A third 
series of experiments 5 in number were 
carried out in which Msibihty of the gall 
bladder was made possible b> the replace 
ment of the bile with lipiodol A large hy 
podcrmic needle was used to pierce the fundus 
of the gall bladder the bile was withdrawn 
and an equal amount of lipiodol introduced 
This was followed b> an injection of 7 cubic 
centimeters of o 5 per cent aqueous solution of 
mustard oil into the duodenum aspreviousl> 
described and in the control experiments 
normal saline was used In a few instances 
the controls showed that some of the lipiodol 
was oacuated b> the gall bladder whereas 
there was no change m the gall bladder shadow 
found in the case of duodenitis 

\\ e favored lipiodol as a medium for observ 
mg the gall bladder because it is relatively 
inert and casts a ver> clear shadow on the 
film and is without the disagreeable reaction 
that not infrequentl> accompanies intra 
venous injections of sodium tetraiodo 
phenolphthalein However the behavior of 
the lipiodol was not constant and in most 
attempts there was little difference in the 
amount of oil evacuated regardless of any 
inflammation of the duodenum and upper 
intestine In one instance autopsy was per 
formed 96 hours after ingestion of a fat meal 
and the gall bladder contained a thick jelly 
like mass which would preclude the likelihood 
of its being expelled This expenence agrees 


with that of Ivy and Oldberg who found a 
similar gelatinous mass m a gall bladder that 
had been filled with lipiodol preliminary to an 
intravenous injection of cholecystokinin 

DEDUCTIONS 

It seems evident from these experiments 
that the emptying time of the dogs gall 
bladder is definitely delayed when an acute 
inflammation of the upper intestinal tract is 
present This may be due to several factors 
The marked cedema of the mucosa observed 
at autopsy m those animals having a duo 
denitis was sufficient to cause in all proba 
bility some mechanical obstruction m the re 
gion of the sphincter of Oddi or to cause the 
sphincter to be hypertonic However Bur 
get Carlson Copier and Kodoma believ c that 
the most important factor resisting the con 
tinuous outflow of bile from the common duct 
IS the tonus of the duodenum The oblique 
passage of the common duct through the 
muscular coats of the duodenum tend to 
produce a sphincter like action which is de 
pendent upon the tonicity of the duodenum 
This latter fact has been shown by the more 
recent experiments of Lueth An acute m 
flammation of the mucosa of the duodenum 
increases the tonicity of its musculature and 
hence retards the flow of bile into the intes 
tine It is also possible that the hormone 
(cholecystokinin) mechanism is upset by m 
flammatory changes but m our opinion this 



BLAND WENRICH GOLDSTEIN TRICHOMONAS VAGINITIS IN PREGNANCV 759 


IS of secondary importance It is believed 
that in the human being in the presence of a 
duodenitis these fictors operate to cause a 
biliar> stasis and delajed gall bladder evacui 
tion 

CONCLUSION 

A chemical duodenitis produced expen 
mentallj m dogs definitelj delays the e\acua 
tion of the gall bladder 

Note — I\ e are indebted to Dr A C I%y Professor of 
Phjsiologj ISiOrthttestern Unncrsity Medical School for 
his kindness in suggesting this problem and lending 
%aluable ad\ice 
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TRiCHOMOiVAS VAGINITIS IN PREGNANCY 
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TN recent years considerable attention has 
I been directed to the significance etiology 
A and therapy of leucorrhosa encountered 
in the pregnant and non pregnant woman 
The presence of excessive vaginal secretion 
accompanied occasionally by severe vaginitis 
in patients registering in our antenatal clinic 
led us to determine if possible its etiological 
basis The frequent observation of actively 
motile tnchomonas in fresh smears of the 
vaginal secretion of gravid women suggested 
this organism as the probable causative agent 
Since January 1930 we have been con 
cerned with a clinical and morphological slud> 
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of this parasite in pregnanc> In May and 
June 1930 preliminaiy reports were pre 
sented before the Philadelphia Obstetrical 
Society and before the Section on Abdominal 
Surgeiy Gynecology and Obstetrics at the 
annual meeting of the American Aledical 



Fig 2 Diagrammatic drawings (same scale) of trich 
omonas vaginal s (2a) tnchomonas buccalis (2b) and 
penlainchomonasa dindelteili(2c) 1 4 antenor flagella 
B blcpharoplast C Qtostome / independent anter or 
flagellum /6 blepharoplast for independent flagellum 
\ nucleus Pb parabasal body P/ paraba al fbril P 
chromatic basal rod T trailing flagellum t/ undulating 
membrane \ axostyle 
C ileg IS geoD3 Thlad Iptua Octofie s 93 
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Association The results of the examination 
of 500 consecutive patients registering m the 
antenatal clinic of the Jefferson Medical Col 
lege Hospital were reported The parasite 
was found in :i8 or 23 6 per cent of the pa 
lients According to race the organism was 
present m 86 (33 7 per cent) of 257 colored 
and in 32 (13 2 per cent) of 243 white pa 
tients Oii\> 15 (12 6 per cent) of the patients 
w ith trichomoniasis complained of local symp 
toms although practicall) all had a rather 
characteristic purulent leucorrhcca 
The present investigation has been ex 
tended to include the results of 100 additional 
examinations together with a comparative 
morphological study of trichomonas obtained 
from the \agma mouth and intestine 
Methods of cultivating the vaginal flagel 
late were described in our two previous papers 
(3 4) and therefore they will not be dis 
cus ed here It suffices to mention that a me 
dium composed of sodium chloride sodium 
citrate and distilled water with a small 
amount either of Loeffler s dehj drated blood 
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serum or fresh human or sheep serum has 
given the best results 

REV lEVV OF LITERATURE 

The first account of this flagellated proto 
zoon was published by Donne (i X 12) mi836 
who nam^ It trichomonas vaginale The find 
mgs of Donne were confirmed b> Dujardin 

The presence of trichomonads in the vagi 
nal secretion of pregnant and non pregnant 
women has since been variously reported bj 
numerous authors 

In 1855 koelliker found the parasite m a 
yellow cream like and markedlj acid vaginal 
secretion of one half of the gravid and non 
gravid women whom he examined Hauss 
mann m 1870 made similar observations and 
agreed that the organism appears mostly m a 
thick yellow frothj acid secretion — rare!) 
m a secretion consisting onl> of vaginal epithe 
lial cells with a few leucoc>tes This author 
discovered the parasite m 40 per cent of 
100 non gravid women with pelvic disease 
and m 37 per cent of 200 unselected gravid 
patients 

Kuenstler (29 30) in 1883 reported its 
presence in a large percentage of pre oant 
women but rather mfrequentlj in women 
after the onset of menopause Hoehne ob 
serv ed the parasite m the \ aginal discharge of 
34 per cent of 10 gravid and 28 per cent of 
104 non gravid patients In 19x3 Brumpt 
found trichomonas in 10 per cent of the women 
whom he examined while Seitz in 1919 ic 
ported an incidence of o per cent in preg 
nancy WiUe states that of 183 women com 
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plaining of leucorrhcea 74 (40 ptr cent) had 
numerous tnchomonads in the discharge 

Tnugott noted the protozoon in 18 of 36 
non pregnant ^\onltn who had such pathologi 
cal conditions as lacerated cer\ices polyps 
and other diseases predisposing to bacleno 
logical and chemical changes in the vaginal 
secretion He also found the parasite in 27 
(21 6 per cent) of 125 gravid women This 
author reports that the symptoms \ aned from 
subjective (1 e itching burning and dis 
charge) to objective ones — ranging from red 
denmg of the \aginal mucosa to a Upical 
vaginiti'5 with a purulent and frequently 
foam> highl> acid discharge 

In a stud> of 250 patients whose chief 
complaint was leucorrhoca Rculing observed 
trichomonas m 46 (18 4 per cent) Ponoschina 
noted the organism in i6 of 29 women com 
plaining of leucorrhcea Flaskamp found that 
onl\ one third of the patients with this t>pe 
of parasitic infection suffered ^subjectively 
He basts this comparatively low percentage 
on the observation that many women regard 
vaginal discharge as a normal process and en 
tirel> Ignore a slight leucorrhcea 

Hegner observed the organism in 16 of 32 
women examined in Honduras and Costa 
Rica Schmid and Kamniker found it m 60 0 
per cent of 153 non pregnant women In 
19 8 Davis and Colwell (8 9) and GreinhiU 
diagnosed and treated trichomonas vaginalis 
vaginitis m 38 and 56 private patients re 
spectivelv Liss examined the vaginal smears 
of 326 gravid women without apparent pelvic 
disease and noted numerous trichomonas in 
79 or m 19 q per cent M N Andrews in 
19 9 found the organism in the vaginal dis 
charge of 20 of 100 women studied m England 
Recently C H Davis 1 urniss Caiy and 
Holden described instances of vaginitis which 
they attributed to trichomonas infection 

CLINICAL OBSEPVATIONS 

The diagnosis of trichomonas invasion in 
the majority of cases may be made from the 
ph>sical appearance of the leucorrhcea alone 
It IS readily confirmed by an examination for 
hv ing tnchomonas under the high pow er lens 
of a drop of the secretion mixed wath an equal 
amount of normal saline solution Clinically 


the patient usually complains of a profuse 
often very annoying and irritating di charge 
of long duration extending over a period of 
months or > ears On separating the labia one 
observes the foamy purulent yellow matenal 
exuding from the mtroitus Reddening and 
chafing of the vulva and surrounding area are 
not infrequent With the aid ot a speculum 
one sees a highly injected vaginal and cervical 
mucosa with bright or dark red punctate — 
pepper and salt — mottling and a lake of secre 
tion m the posterior fornix 

In our study smears w ere made routinel> — 
prior to the ^rty sixth week of gestition — 
from the v agmal secretion of all patients visit 
mg our antenatal dime Tnchomonads w ere 
found m 136 or 22 7 per cent of the 600 
gravid women examined (Fig i) This figure 
also discloses, that the parasite is more com 
mon m the colored woman being present m 
98 or 308 per cent of the 314 members of 
this race as compared wath 38 or 13 3 per 
cent ol the 286 white patients This vana 
tion may possibl> be asenbed to racial meth 
ods with respect to local hygienic care 

About 18 (13 per cent) of the patients 
with vaginal trichomoniasis voluntardj com 
plamed of local discomfort When closely 
questioned however many others referred to 
the pn sence of an annoying discharge The 
vaginal secretion was materially altered in all 
V arying from the normal milky w Kite secretion 
(consisting of mucus and epithelial cells) to 
a thick seropurulent creamy yellow and often 
frothy or foamy discharge containing numer 
ous bacteria tnchomonads and leucocytes If 
the charactenstic leucorrhcea so commonly 
associated with the tnchomonas is considered 
evidence or at least a prominent symptom 
of vaginitis one may safely assert that the ma 
jonty of patients with tnchomoniasis suffer 
from more or less pronounced inflammatory 
lesions 

Several of our patients complained of prun 
tis and chafing m addition to the profuse leu 
corrhcca The inflammatory phenomena m 
severe cases ranged from a diffuse redness or 
hxmorrhagic mottling of the vagina and vesti 
bule with foamy purulent secretion in the 
fomiees to an extensiv e intertrigo of the vuU a 
and neighboring region In sev cral cases the 
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appearance of the vagina resembled etcept 
for the frothy nature of the discharge that of 
an acute gonorrhceal vaginitis 

In onl> tw o of our patients « as a neissenan 
infection an accompaniment Several wnlers 
(Loeser Flaskamp Seitz Gragert and Fur 
mss) have likewise recorded instances of dual 
infection Hoehne honever states that be 
has never observed a combination of gonor 
rhccal and trichomonas vagimtis 

MORPHOLOGY OF TRICHOMONAS VAGINALIS 

COMPARED WITH OTHER TRICHOMOMAD 

SPECIES OF MAN 

In our former contributions (3 4) reference 
was made to the lack of understanding with 
respect to the morphology and hfe historj of 
trichomonas vaginalis In these papers how 
ever It was possible to extend the knowledge 
toncorning the morphology of this flagellate 
idding to the descriptions recorded by Bloch 
mann Kuenstler Bensen Reuling and Heg 
ner It may be of interest now to indicate m 
vhit pccial features trichomonas vaginalis 
diners Iruclurally from other tiichomonad 
specie found in man 

The gener-d form of the various species 
I Fit 3') of tnehomonad flagellates is similar 
being commonly fusiform or pear shaped 
when the animals ate awimrmng freely m a 
liquid medium However the contour is sub 
ject to marked temporary variations due to 
iht phbticity of the animals and to the tend 
ent\ to alter their form in response to envi 
ronmental changes especially when they are 
m contact with solids such as intestinal or 
celluHr debns Specific distinctions depend 
pnmanij upon such morphological characters 
as 

1 The relative size of the tuiimals 

2 The number and relative length of the 
antenor free flagella 

I The relative length and the appearance 
of the postenor flagellum with the undulating 
membrane and accompanj mg chromatic basal 
rod 

4 The structure and length of the atosOrle 

5 The pre ence or absence of a parabasal 
apparatus and its structure when present 

6 The size shape and organization of the 
nucleus 


7 The presence or absence and distnbu 
tion when present of chromatic material m 
the c> toplasm 

8 And finallj upon such ph> siological 
charactenstics as the host to parasite relations 
and cultural differences 

Tnchomonas vaginalis appears to be the 
largest tnehomonad found m the human bod> 
measunng from 10 to 30 microns m length m 
the living condition with an average length of 
about 15 to i 5 microns On prepared slides 
the dimensions are somewhat less measure 
ments in the present study yielding a range in 
length of 7 to 23 microns wnth an av eraf^e of 13 
microns These measurements do not include 
the projecting portion of the axostyle In con 
trast to these dimenwons measurements of 
tnchomonas buccahs on prepared slides range 
m length from 6 to 12 microns averaging 7 5 
microns while for pentatnehomonas atdm 
deltedi from the intestine the range in length 
js 6 to 16 microns with an average of 9 mi 
crons Thus pentvtrichomonas on the aver 
age IS somew hat larger than tnchomonas buc 
cabs. However the measurements for the 
latter species were made from a sin le host 
whereas a number of cases were available for 
determining the size of pentatnehomonas 

Except for size tnchomonas vagmahs and 
tnchomonas buccalis are very ssirular m cc 
gamzatjon Each has four antenor fla ella 
arising from the blepharoplast In each spe 
cies the posterior flagellum the accompanying 
undulating membrane and chromatic basal 
rod are relatively short not reaching' as a 
rule bejond the middle of the body The 
structure and relative length of the axostyle 
m both species are about the same 

The parabasal apparatus m both forms con 
sists of two components a longer chromatic 
fibnl and a shorter thicker but less dense 
element In the two speaes there are appar 
cntl> some differences m the second of these 
aimponents In the vaginal flaocilate the 
thicker fibril is proportionately lon^ and 
sausage shaped extending usuallv to near 
the middle of the bod> while in tnchomonas 
buccalis the corresponding element is shorter 
being biscuit shaped and located antenor 
to the level of the center of the nucleus In 
both species the thi<i.er component is ord* 
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nanl> m\isible and unstained unless speaal 
fixatives are used containing chromic or osmic 
acid In the material studied there also seem 
to be differences in the shape and structure of 
the nucleus in the t^ o t> pes In trichomonas 
^aglnahs the nucleus is usually elongated and 
flattened and the chromatin although pres 
ent in a small amount is distributed uni 
forml> throughout the nuclear space in small 
granules In companson the nudeus of tnch 
omonas buccahs is often spherical and rich 
in chromatin and frequently stains so m 
tensely as to obscure the actual structure 
nhich includes a fev- large chromatic masses 
and a small car\ osome The chromatic gran 
ules of the cj toplasm are generallj numerous 
in the \aginal form and ordinanlj some are 
arranged in row s along the axostj le especiallj 
m the region postenor to the nucleus along 
the parabasal fibnl and along the chromatic 
basal rod In the mouth species such gran 
ules are not as evident and as a rule are not 
arranged in any special manner 
In icNnevring specimens from more than 15 
cases of intestinal trichomoniasis it has not 
been possible to differentiate species on the 
basis of bod> characters except in the num 
her of flagella The determination of the flag 
ellar number is at times difficult but m several 
cases It was observed that the characteristic 
number of anterior free flagella is five and 
that these are distributed in 2 groups a single 
flagellum attached to a small blepharoplast 
and four flagella attached to a larger adjacent 
blepharoplast This flagellar arrangement has 
been described as charactenslic for pentatnch 
omonas ardin delteih b> Ivofoid and Saez> 
and others Therefore the number of flagella 
distinguishes pentatrichomonas from the vagi 
nal and mouth forms since each of the latter 
tivo has onl> four antenor flagella Other 
stnLmg differences exist the full length un 
dulating membrane chromatic basal rod and 
trading posterior flagellum m pentatricho 
monas the apparent absence of a parabasal 
apparatus and of chromatic granules in this 
species while they both are found in the tnch 
omonads from the mouth and vagina 

Among other species that have been de 
senbed as found in man it wall serve our pur 
pose to mention bnefly trichomonas hominis 


and tntnehomonas fsecalis The first men 
tinned form is difficult to distinguish from 
pentatnehomonas on an> other basis than the 
difference in number of antenor flagella Tnch 
omonas homims supposedly has onl> four 
flagella Since the flagella are difficult to 
count and the independent flagellum is par 
ticularl> not easy to find m pentatrichomonas 
It IS unlikely that the two forms can be sepa 
rated Further study is needed to clanfj this 
point 

Tatnehomonas ficcahs has been studied on 
slides kindly loaned by Doctor L R Cleve 
land who discovered and desenbed this form 
This IS undoubtedly a different species from 
any of those mentioned but it resembles very 
closely and may be identical with a species 
found in amphibian hosts 

Finally the results of this comparative 
study indicate that the trichomonads from 
the mouth genitourinary tract and intestine 
are distinct from each other taxmomically 
but tnchomonas vaginalis and trichomonas 
buccahs resemble each other more than either 
form resembles the intestinal speaes tricho 
monad hominis and pentatnehomonas ardm 
delteili may prove to be identical 

Tntnehomonas fxcalis is distinct from the 
other types found in man although it may be 
identical with a species present m amphibia 
Further investigation may disclose a closer 
similanty between trichomonas vagmahs and 
trichomonas buccahs How ev er it seems cer 
tarn that trichomonas vagmahs is not derived 
from the intestine 

PATHOGENICITY 

Numerous authors have attempted to de 
tcrmine whether tnchomonas vagmahs is the 
actual mcitant of the colpitis or the leucor 
rhoea with which it is so frequently associated 
At the present time no investigator has sue 
ceeded in proving conclusively that the or 
ganism is pathogenic though it is the con 
sensus of opinion of those who have studied 
and treated purulent vaginitis and persistent 
leucorrhcea existing without apparent cause 
that it IS capable of provoking a morbid con 
dition 

Nevertheless several wnters (Haupt See 
hger Loescr Fueth and Wolfnng) maintain 
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that the parasite as merely a harmless inhab 
itant of the \agiaa and not in the least patho 
gemc Haupt contends that the organism is 
non pathogenic because the transmission of 
tnchomonas from the vaginal secretion to a 
normal woman failed to produce any inflam 
matory reaction or any change m the charac 
ter of the vaginal secretion although large 
numbers of the flagellates were present 

A host of clinicians both here and abroad 
bebe\ c that the parasite has certain patho 
logical proclivities and have pronounc^ jt a 
causatit e factor m \ agimlis In this country 
DeLee Oreenhill C H Davis and Furniss 
ha\ e adjudged tnchomonas vaginahs vagimUs 
to be a speafic disease Seitz and Hoehne as 
sert that the parasite is often pathogenic m 
nature and that it also tends to increase the 
virulence of the accompanying bacteria The 
latter author was the first to connect this or 
gani«n with purulent vagimtis basing his 
opinion upon the fact that tnchomonas are 
found in great numbers m the abnormal dis 
charge and that the \ agimtis subsides as the 
parasites diminish in number 

A frank, \aginiti3 was present jn only about 
13 pet cent of out patients whereas in almost 
all an altered vaginal secretion was found It 
IS our contention that the parasite is not 
merely a harmless and accidental invader of 
the birth canal but the causative agent of a 
distinct clinical and pathological entity in a 
certain number of instances 

V VGINAl TRiaiOiiOVIASIS AND PUERPERAL 
MORBIDITY 

bevera] authors (Schmid and Raraniker 
Liss and Gragert) have studied in detail the 
effect of vaginal trichomoniasis on the puer 
perai morbidity rate The results of these 
studies are all in accord and tend to emphasize 
the deleterious efiect exerted by this type of 
infection on the parturient woman 

Schmid and Kamniker for instance re 
ported a morbidity of to 3 per cent among the 
vv omen w ho during pregnancy evidenced 
tnchomonas infection whde among the pa 
tients free of the parasitic vaginitis it was only 
4 8 per cent 

Likewise Liss presents figures on the puer 
peril morbidity rate of a group of 405 patients 


79 of whom had display ed a pronounced tnch 
onwttas colpitis during pregnancy (without 
assoaated gonorrhaa) and 326 of whom had 
manifested a leucorrhosa without demon 
straMe cause These patients were not treated 
for the vagimtis prior to delivery There was 
a total morbidity of 15 3 per cent among the 
326 women exhibiting leucotthosa without 
tnehomonads as compared with 9 per cent 
among those sn whom the parasite was found 
The puerperal morbidity was 11 8 per cent 
among the patients who were examined vagi 
nally during labor but who bad given ne a 
tive smears during pregnancy The rate was 
considerably higher (39 i per cent) m those 
with positive smears who were similarly ex 
amin^ vagmaUy during labor He concluded 
that vaginal examination during labor in, the 
presence of trichomoniasis greatly increases 
the danger of puerperal infection 
Gragert m a similar manner compared the 
morbidity in the lying m period 0/ patient 
who had been successfully treated m preg 
nancy for vaginal trichomomasw (ve pa 
tients finally giving negativ e smears) with the 
rate in those who could not be rendered free of 
the parasite The rate for those with positive 
smears despite treatment was 164 per cent 
the rate for patients successfully treated 
(parasite free) prior to delivery was reduced 
to 7 7 per cent The morbidity m patients 
without tnchomonas infection was 113 per 
cent while the tale for patients with tnch 
omonas vagimtis who received no treatment 
was more than twice as great (29 i per cent) 
Further to ascertain the influence of vagini 
Us caused by tnchomonas on puerperal mor 
bidity the clinical records were reviewed of 
patients who had been confined in our institu 
tion pnor to August i 1930 For the purpose 
of this inquiry every patient with a tempera 
ture of at least 100 4 degrees Fahrenheit for 2 
successive days or on two different days irre 
spective of the method of delivery was con 
sidered to be morbid It is not our intention 
here to discuss the actual causes of puerperal 
morbidity m our patients but only to deter 
mme if tnchomonas vagimtis might add to tfae 
fcuard dunng the lying in penod 
The records of 50 deliv'ered patients who 
had been examined for the parasite (untreated 
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cases) were available for study Of tliese 1 10 
were white and 140 were colored Sixty two 
(24 8 per cent) of the entire group of 250 had 
harbored the parasitic infection This is 
somewhat higher than the incidence reported 
earlier for the entire group of 600 patients 
(22 7 per cent) The percentages according 
to race correspond m general to those earlier 
recorded for instance 17 (15 4 per cent) of 
the no white and 45 (32 i per cent) of the 
140 colored patients showed the \agmal mfec 
tion before delivery 

The number of morbid patients regardless 
of race according to the standard outlined 
was 64 (25 6 per cent) These figures appear 
excessive but if one considers the basis arbi 
trarily selected for morbidity the percentage 
IS not unusually high The morbidity in 188 
patients of both races who had not manifested 
the parasitic invasion was 196 per cent (37 
patients) whereas 27 or nearly one half of the 
62 patients who had earlier shown tncho 
momasis developed a distinct elevation of 
temperature after delivery 

Since the morbidity rate for the colored pa 
tients w as somewhat higher than for the white 
(Figs 3 and 4) the relation between tncho 
moniasis and morbidity has been studied in 
both races Figure 3 shows that only 16 or 
17 2 per cent of the 93 white patients without 
earlier trichomonas infection w ere morbid as 
compared with 9 (53 per cent) of the 17 white 
women who had manifested the infection 
While the total number of white patients with 
the parasitic condition is small the compan 
son seems to point to the liability of these 
women to puerperal complications 

The morbidity rate for the colored is por 
tra> ed in Figure 4 Of the 95 colored patients 
who had been parasite free during pregnancy 
21 (22 7 per cent) were morbid as compared 
TOth 18 (40 per cent) of the 45 women who had 
suffered from the infection It is thus pei 
ceived that considerabl> higher percentages of 
both white and colored women ■with vaginal 
trichomoniasis develop fever in the puerpe 
num than those not so affected Further m 
vestigation is necessary to determine effect of 
vaginal examination dunnglabor typeoflabor 
and mode of delivery on morbidity rate m 
presence or absence of tnchomonad infection 


From this inquiiy it would appear that the 
presence of trichomonas vaginalis m preg 
nancy may have a deleterious influence on the 
puerperal woman It is not our intention to 
charge the flagellate as being directly respon 
sible for puerperal morbidity but w e are per 
suaded that vaginal trichomoniasis may have 
a definite although as jet not fully appre 
ciated influence on the complication Further 
investigation of the role played by the accom 
panjmg bactena m the vagina is essential be 
fore one may draw positive conclusions as to 
the exact part held bj this parasite in post 
partum infections Until this problem is 
solved we believe that treatment of vaginitis 
or leucorrhcea associated with the organism 
during pregnancy should be instituted in order 
to diminish the danger of puerperal infection 

TREATIIENT 

Methods of treatment advocated for the 
relief of the vaginitis and leucorrhcea associ 
ated with trichomonas aim either to alter bio 
logically the bacterial flora or to destroj the 
organism itself by mechanical and chemical 
means Prophylaxis may possibly be accom 
plished by proper cleansing of the anal region 
after defjecation although the intestinal tract 
so far as the present morphological study 
would indicate is not the origin of the mfec 
tion Repeated treatment is usually required 
before the vaginitis is relieved and the vagina 
permanentlj freed from the parasite 

Whether or not it is wise to institute during 
pregnancy the local therapy necessarj to 
eradicate the infection may be questioned 
Since the parasitic state apparently increases 
the danger of puerperal infection one would 
seem justified in attempting to restore the 
vaginal mucosa to its normal condition dunng 
the antenatal penod 

Of the different therapeutic procedures em 
ployed for the permanent eradication of this 
infection m both the pregnant and non 
pregnant woman the one providing the most 
favorable results m our clinic is m the mam 
as follows 

The vulva and vagina are thoroughly but 
gently sponged 'with tincture of green soap and 
warm water The vagina is then dned with 
cotton pledgets and the entire vaginal vault is 
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swabbed uith a saturated aqueous solution of 
picric acid (one per cent) A one half of one 
per cent lactic acid douche maj be used twice 
dailj for sev eral « eeks in order to re cstabli h 
the normal bacterial flora Tlie employment 
of a culture of organisms similar to the lactic 
atid bacillus has been suggested Loeset 
I his IS claimed to disinfect the sa^na bio 
iogicaD> and to promote the growth of a se 
lecti\e organism which is antaj^onistic to 
others Other agents and measures may be 
eroploved though it i felt that the essential 
basis of therapy resides largely in thorough 
mechanical cleansing 

SUititAEV AVD CONCLUSIONS 

1 The literature on trichomonas tagtnahs 
infecUon in the pregnant and non pregnant 
has been reviewed 

2 In our present studj the parasite was 
found in 136 or 27 per cent of 600 gravid 
nomen 

3 In none of the patients studied tvere we 
able to fand the organism within the cervical 
canal This section of the reproductiv e tract 
ue have found as have numerous other 
workers smgularl) free from tnchoroonad 
infection 

4 Vc irdine, to race the organism was 
found m or 13 3 per cent of 286 white and 
m Qb or jO b> per cent of 314 colored patients 

5 The comparative morphology of tnch 
omonad as found m the mouth intestine 
and igina is presented From this slud> !t 
seems that the intestine is not the source of 
trichomona \ agmahs 

6 Onh 18 (.ij 3 per cent) of the patients 
with trichomoniasis complained of irritating 
s>mptoms although practically all had an 
abnormal vaginal secretion 

7 From this study it seems one is justified 
in Concluding that trichomonas vaginalis is 
pathogenic in that it may provoke a purulent 
dischatj,e characterized by a creamy >ellow 
acid and froth> or foamy nature and occa 
sionaliy a hemorrhagic or granular type of 
vaginitij. 

8 The eSect of v agmal trichomoniasis on 
puerperal morbidity was studied ui 250 pa 
tients The morbidity rate for both white and 
colored patients who harbored the infectKm 


pnor to dehvery was found considerably 
higher than m tho e parasite free This would 
seem to indicate that trichomonas disease may 
play a part etiologically in puerperal mor 
bidity m a certain number of cases 
9 Finally gravid women with frank tnch 
oroonad infection should be treated and ren 
tiered if possible parasite free during the 
antenatal period 
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ABRUPTIO 

M IDWARD DWIS SB MD TAGS 
r nvth D P m t fob » t ICy 1 *y f h I 

T he term abruptio placentas was sug 
gested by DeLtc to designate that sen 
ous obstetrical complication in which 
the normally situated placenta is partially or 
wholly separated from the uterine wall before 
the bab> is born Rigb> in 1775 first called 
our attention to the entit> of this condition 
of premature separation of the normally im 
planted placenta and gave it the name acci 
dental hemorrhage as distinguished from the 
other chief cause of uterine bleeding in the 
last tnme ter namely placenta prxvia Some 
separation of the placenta m cases of placenta 
prjcvia must be considered a natural accom 
paniment of the normal mechanism of efface 
ment and dilatation and is responsible for the 
bleeding which occurs Rudolph Holmes m 
an excellent study of this condition in igot 
further emphasized the frequency and climcdl 
importance of this condition and suggested 
the name abUtio placentre 
Our present study comprises 164 cases oc 
curnng m 40 000 consecutive delu ents during 
the past IS years at the Chicago Lying m 
Hospital The important literature especially 
the more recent has been rexiewed with the 
idea ot making a more thorough analysis of 
our cases and presenting them for study m 
the light of the most recent inN estigalions 
DcLee Williams Holmes and the majority 
ot authors se.5>axate the. cases ot abruptvo pla 
cent c into the mild and the gra\c depending 
on the senousness of the patient s condition 
\\ hile this clinical classification is very useful 
It IS not entirely satisfactory The gravity of 
a patient s svmptoms can be interpreted \erv 
diflcrenth by each of sea eral clinicians We 
have used a classification dependent on the 
underK mg pathologv the character and the 
extent of the placental separation Because 
It IS sometimes difficult and occasionally im 
possible accurately to differentiate between 
partial and complete placental separation we 
ha\e made use of the patient s symptoms and 
findings to help m the differentiation Utero 
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placental apoplexy is an entirely separate cn 
tity and here the diagnosis can be made only 
at laparotomy or at autopsy 

FREQUENCY 

Abruptio placenta: is a very common cause 
of antep irtum intrapartum and postpartum 
bleeding That it occurs much more fre 
quently than we were led to belieae from 
the writings of many authors is probably 
due to the fact that many mild or partial 
separations occur undiagnosed with little or 
no damage to mother or child From the 
literature one gleans the figures presented in 
1 able I 

Once in 544 delis cries m out senes repte 
sents a fair aserage The partial separations 
occurred m lie cases or once in 357 delu cries 
while the complete separations occurred in 52 
cases or once m 770 deliveries Couvelaires 
uteroplacental apoplexy no doubt occurs much 
oftener than appears m the literature This 
mav be due to the fact that laparotomy is a 
more recent development and this condition 
can be recognized only at operation or at 
autopsy In our 52 cases of complete separa 
tion there were 15 cases that had the typical 
Gjuvelairc uterus This incidence of one in 
three grave cases is unusual and may not tell 
the \>hole story as we do not know how many 
pwUewts who were delvvemd {tom below had 
ty pical uteroplacental apoplexy Harrar found 
only t case in 100 000 deliveries although he 
performed only 7 exsarean sections in his 64 
cases of abruptio placenta? 

TARITV 

It IS generally believed that multiparity is 
a predisposing cause Holm^s reports 19 2 
per cent of his cases occurrmj, m pnmipara 
Btodhead i per cent ntzgibboii 10 per 
cent \\ mg 4 or 5 times as common m niuUi 
par® In out senes 36 6 per cent of all the 
cases occurred in primipar c and this agrees 
with Williams Harrar Burgess and others 

da a! Soc ty Ap ) s 
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We must conclude that parity pla> s little role 
in the causation of this condition 

ETIOLOGY 

Much has been ■written on this most inter 
esting condition since the earliest contnbu 
tions of Rigb> Goodell and Holmes How 
e\er except for calling our attention to its 
frequency and to its importance little has 
been added to our knowledge of the exact 
etiology Hofbauer in 1926 produced a his 
tamm intoxication in experimental animals 
and he was able to demonstrate premature 
placental separations with pathological find 
mgs similar to that found m uteroplacental 
apoplexj We examined the blood collected 
at operation from the uterine cavit> in a case 
of uteroplacental apoplexy and found no trace 
of histamm Morse in 1918 produced haim 
orrhagic lesions in the uterus b> excessive 
rotation of that organ so as to interfere with 
Its circulation Polak m 1924 described a 
case in which this mechanism of rotation 
seemed to be the etiological factor for the 
uteroplacental apoplexy Browne in 1928 
produced a chronic nephritis in expenmental 
animals by the injection of sodium oxalate or 
uranium nitrate then b> injecting bacillus 
pyocyaneus he was able to produce prema 
tore separation of the placenta and placental 
infarction He attributed this separation to 
failure of the kidneys to excrete the poisons 
from the arculation Wlule all this work is 
suggestive it is not conclusive At the present 
time the vanous etiological factors which are 
ascribed to this condition had better be con 
sidered secondaiy or exciting factors which 
influence some unknown primary cause 
Winter in 1884 demonstrated the fact that 
verj frequentl> abruptio placenta occurs in 
patients who have some evidences of tox 
Tmia such as h>pertension and albumin in 
the unne Since that tune more and more 
clinical and experimental evidence has ac 
cumulated to bear out this association Wil 
hams found 33 cases of toxemia in a senes of 
57 cases an incidence of 57 8 per cent Kraul 
m 33 3 per cent Bartholomew in 55 per cent 
Fitagibbon m 82 per cent There is no doubt 
that this frequent association is more than 
mere coincidence and there must be some 
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intimate relationship between the toxsemias 
of pregnancy and the development of abrup 
tio placenta Were it the pnmar} etiological 
factor in its causation would we not expect 
it to be most often associated with the most 
senous of the pregnane) toxamias eclamp 
sia? Clinical evidence does not support this 
line of reasoning because we see eclampsia 
only rarely complicated b) premature sepa 
ration of the placenta Harrar found this as 
sociation m onl) i per cent of 650 cases of 
eclampsia Goethals in onl) 4 7 per cent of 
his cases Wilson in 8 7 per cent In our senes 
we saw this association only once in 164 cases 
of abruptio placentae Furthermore it is not 
commonl) associated with the toximia that 
is the result of a chronic nephritis Rarel) is 
a history of previous kidne) disease obtained 
in these patients who develop abruptio pla 
centae Williams found chronic nephntis in 2 
of 57 cases Frankl and Hiess in 2 of 34 cases 
We had 16 cases an incidence of 9 6 per cent 
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TABLE II — A COMPARISON OF ETIOLOGICAL 
FACTORS IN VBRUPTIO PLACENTA 



Phis fact IS distmctlj opposed to our clinical 
suppositions for we have alwajs feared the 
de\elopment of this serious complication in 
our patients who had an old htstor> of kidne> 
di ease I erhaps the infarction and fibrosis 
of the placenta which is found in patients 
with chronic nephritis ha\e led us to belieee 
that the mechanism of premature separation 
would be favored 

In an analysis of our series we found 93 
cases that presented some evidences of tox 
xmia duriHo their prenatal period or during 
deliver) an incidence of 56 6 per cent Our 
criteria of toxiemia were a rise in the blood 
pressure to above 140 millimeters of mercurj 
sjstolic with a compensator) rise in the dias 
tohe the appearance of alburmn in the unne 
cedema and other hndings of toxTmia Eight 
of our patients gave a histor) of a toxTjnia m 
a previous pregnano 

First suggested b) Rigb) and perpetuated 
m the older literature trauma was considered 
to be the most important of the etiological 


factors The original nomenclature acciden 
tal haimorrhage necessarily implies this 
trauma Perhaps it was the occasional dra 
matic case in which the woman received some 
violent blow or kick on the abdomen and 
immediately developed a t)pical picture of 
grave abruptio placente that so emphasized 
the traumatic element Perhaps it is the ib 
normal mechanism of placental abruption 
from the uterine wall However in review 
ing the literature Table 11 except perhaps 
Holmes 00 cases in which trauma pla)ed a 
part m 67 or 33 5 per cent we find that 
trauma pla>s onl) a ver) insignificant role 
In our own series we could elicit the histoiy 
of trauma m only 3 cases or an incidence of 
less than i 8 per cent And )et the picture 
of a woman rushing to the hospital in a taxi 
cab which collides with another car throw 
mg her forward so that her abdomen receives 
a violent blow and her dramatic entrance 
into our clinic m a state of shock and acute 
anxmia is indelibl) fixed in our minds 
Internal trauma as a result of mampula 
tion or operative interferences is more often 
concerned with the causation of abruptio pla 
centa* than is external violence In the in 
duction of labor castor oil and quinine 
pituitrm bags bougies and gauze ma) cause 
some mjur) to the placental attachment the 
formation of a retroplacental clot and par 
tial separation of the placenta Late in labor 
the descent of the fetus because of an ab 
normall) short cord ma> cause traction on 
the placenta and result in its partial separa 
tion The sudden empt)ing of the uterus in 
a pol)h)dramnion or the deliver) of the first 
bab) in a multiple pregnane) ma) interfere 
V ith the normal uterine contraction thereb) 
suddenl) decreasing the retroplacental area 
favoring premature separation Difficult or 
improperl) executed intra uterine maneuvers 
such as internal version ma) cause a partial 
or complete separation In many cases the 
signs and s)mptoms of premature separation 
do not appear until late m the second stage 
of labor This ma) be due to the marked 
retraction of the lower uterine segment which 
IS particularly present m long and difficult 
labors All of these etiological factors appear 
in our senes but their importance must be 
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F ■» j Section ol wltnne xiall from a case of utMopfa 
cental apoplexj showing evtraiasatson of blood mto the 
utenne musculature X5 


e\aluate<l separately tn each case Certainly 
m many of the cases these factors may be 
entirely inadental and ate in no ^^ay asso 
cjated 'nith the underlying pathology 
There has been considerable speculation 
about the role of pathological changes in the 
uteroplacental union Diseases of the cndo 
metnumorof themyometnuin infarction or 
inflammation of the placenta no doubt play 
a role m the causation of this condition 
Little information of value can be gleaned 
from the pathological specimen studied in 
our senes In spite of the prevalence of 
syphilis we could find only 2 patients who 
had positive Wassermann and Kahn reac 
lions 

PATHOLOGV 

The pathological process begins with a 
hiemonhage mlo the decidua basahs \\ helher 
this initial bleeding comes from the placenta 
Itself or from the small blood \ essels as a re 
suit of some changes m their walls is a debata 
ble question The bleeding causes a decidual 
splitting and the development of a retropla 
cental h'emaloma In some cases there like 
wise develops a hiematoma m the placenta it 
■^elf The extent of the process may become 
limited and w e ha\ e a partial separation or it 
mav continue to extend until the entire pla 
ctnti has been separated off the uterine wall 



Fig a Tbis section of utenne v-ail shoT.* extensive 
hemorrhage wdertu and disassoaatjon of utenne mus 
culature X3S 


If tKe process occurs in labor it may be aided 
by the tumultuous utenne contractions We 
hav e always considered the strong utenne con 
tractions to be the result of the abruptio pla 
cent® It js easier to believe that the sudden 
change m the character of the labor is initiated 
by some other exciting factor and these ab 
normally strong pains without a sufficient in 
ten al of rest between them may originate these 
premature separations occurring during labor 
The retroplacental bleeding may be limited to 
the utenne cavity by the placenta the mem 
branes or a tightly engaged presenting part 
and It will be entirely concealed It may rup 
ture through the membranes and into the am 
motic cavity and still be concealed or it mav 
extend to the margin of the placenta dissect 
the membranes off the utenne wall and ap 
pear externally On dehv ery of the child there 
may be a gush of dark and clotted blood The 
placenta will show some area of depression on 
Its maternal surface and to it there may be at 
tached some partially disorganized blood clots 
The extent of these findings will indicate the 
extent of the separation 
Uteroplacent^ apople’Q first desenbed by 
Couvelaire and extensively studied by Essen 
Moller and ^^lUlams presents an entirelv dif 
ferent pathological picture Although its exact 
etiology IS unknown it has been considered 
toxumc or toxic m character because it is so 
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often associated ^ith the tOTiemias of preg 
nanc> and the pathological findings fa\or a 
toxic ongm Grosslj the uterus the tubes 
and the ovanes and often the broad ligaments 
present a bluish purplish mottled appearance 
This characteristic discoloration ma> extend 
to the entire peritoneum lining the peUns and 
the lower abdomen in the fatal cases Some 
times dark free blood is found in the peritoneal 
ca\nt> haxing oozed through the fimbriated 
ends of the tubes or through tears in the sero 
al surfaces of the uterus and adnexa The 
organ is flabb> and stretched having lost the 
power of contractility The cut surface is wet 
and presents a bluish or purplish mottled ap 
pearance most marked in the outer and inner 
la> ers of the uterine wall 

Microscopicallj there is present an exten 
sue intramuscular hemorrhage which has m 
filtrated the muscle bundles and disassoaated 
the muscle hbers so that they haxe lost their 
mtegntj and their contractile abilit> The 
process is most marked m the inner and outer 
lajers of the utenne wall (Fig i) but the 
hemorrhagic extraxasations can extend to the 
adnexa the broad ligaments and retropento 
neally Here and there in the muscle tissue 
there is present a marked cedema (Fig 2) In 
ad\ anced cases this appears to be more than a 
simple cedema but there apparently is present 
an actual solution of much of the c> toplasm of 
the muscle cells Many of the small vessels 
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show a marked increase in the size and number 
of the endothelial cells lining their walls The 
nuclei often appear sw ollen and hydropic The 
cytoplasm is rounded and vacuolated (Figs 
345) In some of the small vessels there is 
found a network of homogeneous eosin stain 
mg material which does not seem to be fibrin 
but apparently represents c> toplasm of \ acuo 
lated endothelial cells In the larger vessels 
these changes are less marked but the endo 
thelium IS distinctly swollen In some of the 
small vessels this formation of vacuoles sepa 
rated by homogeneous matrix seems to be 
more extensive than can be accounted for by 
hydropic degeneration alone In some the 
appearance suggests the presence of hyaline 
thrombi which have become vacuolated 
through solution of part of their hyaline ma 
tenal They look somewhat like thyroid acmi 
in which the colloid has been largely dissolved 
out Many of the small vessels are filled with 
leuc»qrtes chiefly polymorphonuclears and 
some show mixed fibrin and leucocy tic thrombi 
(Fig 6) The whole process suggests the ac 
tion of some lytic agent which affects both 
vascular endothelium and muscle cells in the 
same way 

SVMPTOMS 

The mild type or the partial separation of 
the placenta usually occurs near the end of 
labor The patient may have had a normal 
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course \vhen suddenly the pains become much 
harder last longer and the interval between 
pams becomes much shorter These tetanic 
contractions are often associated with some 
ngidit> and tenderness of the uterus There 
usuallj now appears some external bleeding 
and occasionallj the passage of a small clot 
On auscultation of the fetal heart one finds 
evidences of fetal asph>xia demonstrated b> 
an irregulant> in rhythm or a decrease in rate 
The violent character of the labor usually ter 
mmales it rapidly but if this does not occur 
all the findings become more pronounced The 
fetal heart tones may entiTeI> disappear if the 
infant cannot be rapidly rescued A sudden 
change m the character of the labor hnsmor 
rhage evidences of fetal distress and the find 
mg of old blood clots m the uterus and par 
tially attached to the placenta mahe the diag 
nosis of a partial abruptio placenta: 

Complete abruptio placenta or the grave 
case presents an entirely different clinic^ pic 
tore It most often occurs before the onset of 
labor mfact any tune in the last trimester of 
pregnanej There are no prodromal mamfesla 
tions before one or the other of the most com 
mon s>mptoms occur 

Abdominal patn The onset maj be dra 
matic with sudden excruciating pain m the 
low er abdomen It may simulate the pain of 
a ruptured abdominal viscus It is usuaU> a 
continuous pam with little or no relief the pa 
tient unthing and rolling Then again some 


UofTi * malr x- Hs njor ha.<^ la tnuw; \ Von 



Djs ^aniwt^HJO J ^ IJ C oeqJ sL®!! nd IbfJjal lU 


Fig 6 A cross section of a larger vessel showing the 
Swollen eodothebal cells hnmg its wall The lumen is filled 
mth a honjogeacous eosia stauuag matrix many leuco 
cytes and few erythrocytes There is extensive hxinor 
rhage and adema m the surroundin" utenne musculature 
X t2 

cases begin with a mild dull ache m the ab 
domen w hi ch is peculiarly sensitiv e The pain 
may become more marked as the hours pass 
and often labor sets in to mask the true pic 
ture The moderate abdominal discomfort is 
said to be associated with a v er> slow accumu 
lation of blood in the uterus The rapid dis 
tention of the uterus causes stretching of the 
pentoneum and the intense pam 

Eanwrrhagc The bleeding in abruptio pla 
centae is said to be of two kinds concealed and 
external In the first ty^e the bleeding occurs 
behind the placenta or it is concealed m the 
utenne cavity by the presenting part or the 
free placenta acting as a tampon for the low er 
utenne segment As the case progresses there 
w lU be some external haemorrhage or the ex 
pulsion of serum or dots For this reason we 
must consider the concealed tj pc as being only 
the first stage in some cases of abruptio pla 
centuB and that ev entually some external bleed 
mg will take place In our senes Table III 
iS 2 per cent of cases had relatively concealed 
hxraorrhage dunngpartof their course Bleed 
itig into the utenne cav ity must be recognized 
early because these are the senous cases in 
which the patient becomes exsanguinated be 
fore the attendant makes the true diagnosis 
lie can now lay down, our first axiom — the 
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T\BLE III — INCIDENCE OF SYMPTOMS IN 
OUR SERIES 



■amount of external bleeding is no index of the 
amount of blood the circulation has lost 

I hi truth IS c\en more apparent m the 
ca (. of uteroplacental apoplex) Here the 
blood not onl) accumulates in the uterine 
ca\il\ but It extra^asates and infiltrates into 
the uterine musculature underneath the sero 
a between the leaves of the broad ligaments 
and rctroperiioneall) As the condition be 
come more and more grave it can be said that 
tlic patunt is bleeding to death wthin herovvn 
i! >ucs Some alteration of the blood or blood 
vtb ehvall takcsplacetoraake thisextravasa 
ti n if bbod possible 

sv temic Signs of h-emorrhage soon develop 
1 he patient becomes more and more anxmic 
Tht mucous membranes become pale and 
washed out m appearance The pulse rate 
mounts the qualit} becoming progressively 
poorer The blood pressure slowly falls The 
patient s skin becomes cold and clammj She 
complains of faintness dizziness and occa 
sionallv becomes stuporous The one thing we 
must remember is that manj of these symp 
toms and findings occur late in patients with 
sudden and extensiv e hemorrhage often too 
late to institute proper measures if one awaits 
their dev elopment Our second axiom can now 
be stated — one must recognize the progressive 
hemorrhage earlj be it relatively concealed 


into the patient s own tissues or external so 
that timely measures can be instituted 

SIteck Early m the course of some of these 
cases shock dev elops It is often said that the 
degree of shock is entirely out of proportion to 
the amount of haemorrhage It resembles the 
shock that one sees in the patient with a nip 
tured gastne ulcer The shock is most marked 
in the patients with uteroplacental apoplexy 
and may be due to irritation of the pentoneum 
by the hemorrhage beneath it or to the un 
known toxemia However our third axiom 
can be the follow mg — patients with abruptio 
placente do not die from shock but from the 
hemorrhage and the resultant lack of oxygen 
earners m the circulation Thus a timely blood 
transfusion in a senous case may often turn 
the tide of events 

Uierim tenderness and consistency The lig 
neous consistency of the uterus is present m 
only a portion of the cases Table III 4S in 
our senes or an incidence of 29 2 per cent It 
IS most often present in the complete epara 
tions or grav e cases occurnng m 63 5 per cent 
of our 52 cases WTien this marked board like 
ngidityof the uterus 15 present itispathogno 
monic of the underlying pathology for verv 
few conditions can simulate it On the other 
hand someof thepaticntspresenta«oftuterub 
of a peculiar doughy consistency withmoder 
ate or little tenderness This doughy boggy 
sensation is given to the uterus by the ac 
cumulation of soft blood clots within its 
cavity 

Tenderness is> often associated with the n 
gidity of the uterus The tenderness mav be 
ehaled over the entire uterus so that the pa 
tient will not allow ev en the most superficial 
palpation One of the authors has been par 
ticularly interested in this sy mptom of tender 
ness to evaluate its significance as an aid to 
the diagnosis of uteroplacental apoplexy It 
has been noted that when the tenderness be 
comes especially marked extending more par 
ticularly lateral to the corpus in the region of 
the broad ligaments it may lend support to 
the diagnosis of an extrav asation of blood be 
tween the leaves of the broad ligament and 
underneath the serosa of the uterus Tender 
ness was found in 55 8 per cent of our com 
plete separations 
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Uterine moliUiy This obstetrical complica 
tion particularly the gra\ e t> pe often occurs 
m patients who are not m labor In some of 
these cases contractions begin and the labor 
is rapidly completed Rhythmic uterine con 
tractions of normal seventy or more severe 
than the normal were present m 98 cases or 60 
per cent of our total senes However it was 
present m only 23 i per cent of our complete 
separations More often the board like n 
gidity of the uterus is due to a tetanic con 
traction of the musculature the uterus having 
no periods of relaxation This tetanic con 
traction causes constant tenderness and pam 
to the patient but does not adv ance the labor 
by effacing and dilating the cervix The lack 
of normal or exaggerated motility of the uterus 
ma> mean a paral>sis of the utenne muscula 
ture as a result of the infiltration of blood 
vvithin its walls or a constant state of spasm 
as a result of some exciting factors w hich often 
IS followed by the extravasations of blood 
Clinically we have learned that lack of suita 
ble progress in labor on the part of the patient 
IS a finding ol serious import In our senes o! 
complete abruptios 63 5 per cent had tetanic 
uteri and lack of satisfactory progress m 
labor 

A stud> of the blood pressure readings in 
the prenatal period as suggested by Holmes 
does not rev eal much of interest A low blood 
pressure is not necessanij mdicativ e of utero 
placental apoplexy although a high blood 
pressure may be associated with pre eclamp 
sia The blood pressure record cannot be used 
m differentiating the simple placental separa 
tions from the grave toxasmic types 

Changes m si e and shape of the uterus In 
the relativ ely concealed type the uterus grad 
ually enlarges due to the accumulation of 
blood within its cavity If the height of the 
fundus IS greater than the calculated duration 
of the pregnancy would indicate or if its size 
increases as the patient is being observed it 
IS of important clinical value in helping to 
make the diagnosis In the exceptional cases 
the fundus becomes irregular in outline due 
to the accumulation of clots behind the pla 
cenla We have noted that these findings are 
rare and inconstant A patient will lose a 
dangerous amount of blood if one waits for 


the gradual increase in the size of the uterus 
to determine concealed haemorrhage 

Violent fetal movements are occasionallj 
seen and usuallj spell exitus for the baby 
More often a historj of such movements can 
be elicited from the patient They represent 
the last and final efforts of the fetus to obtain 
oxygen from a failing blood supply because 
of placental separation When present they 
add another link in the chain of evidence m 
support of the diagnosis of abruptio placenta; 

Nausea and vomiting are occasionally pres 
ent and are of httle clinical significance except 
to help cloud the diagnosis They should not 
be ascribed to some gastric upset or complaint 
nor to some acute abdominal condition and 
the true underlying condition missed They 
arc probably reflex m origin and represent 
peritoneal irritation 

DIVGNOSIS 

The diagnosis of partial abruptio placen 
to; can be made by the sudden change m the 
character of the labor the external hsmor 
rhage and the signs ol fetal asphyxia as is 
indicated by the slowing of the fetal heart 
rate Utenne tenderness is often present and 
may be due to the underlying pathology 
After the delivery of the baby there may be 
a passage of dark liquid and clotted blood 
The placenta may have some dark antepartum 
clots attached to one portion of it and there 
may be a depression of the maternal surface of 
the placenta where they have been attached 

The complete separation can be diagnos< d 
by the occurrence of external hemorrhage in 
the last tnmester of pregnancy associated 
with abdominal pain of a moderate or ex 
treme seventy There may be present a mild 
or grave toxemia The progressive picture 
of hemorrhage rapidly develops The blood 
pressure is a better index of the true condi 
tion than is the degree of anemia apparent 
superficially or on count and a rapid falling 
blood pressure is a serious symptom Shock 
may often be out of proportion to the hemor 
rhage The gradual increase m the size of 
the uterus and its change in contour may 
mean concealed hemorrhage Marked uter 
me tenderness and tenderness extending lat 
erally over the region of the broad ligaments 
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ma> signify uteroplacental apoplexy The 
bab> IS alnays dead m complete abniptio 
placenta; 

Placenta pr®\^a the other chief cause of 
bleeding m the last trimester is identified 
with painless causeless bleeding the so called 
silent bleeding On examination the pla 
centa can be palpated m the zone of efface 
ment and dilatation 

PROGNOSIS 

The prognosis is dependent on the gravity 
of the condition when the patient first comes 
under observation From the literature we 
find that the maternal mortaht> vanes from 
10 to 50 per cent and is little dependent on 
the \anous treatments instituted Table IV 
Furthermore this ternfic mortality has not 
improved rapidl) with our advance m the 
knowledge of obstetrics An earlj diagnosis 
and immediate institution of treatment are 
probabI> the most important factors In our 
senes the mortalitv was 7 3 per cent in the 
entire group of cases For the baby the out 
look IS still worse for all the babies are dead 
m complete abruptio placentx and a goodly 
number are lost in the partial separations 
Many are sacrificed in the excitement attend 
ing their delivery The total fetal mortality 
in our senes was 60 per cent 


TREATMENT 

A review of the literature reveals the great 
divergence of opinion as to the proper treat 
ment of this senous obstetrical complication 
The lack of agreement on the part of the 
vanous authors and chnics and the host of 
treatments recommended bears out the fact 
that there can be no uniform treatment Each 
case must be individualized and the appro 
priate treatment instituted There are how 
ever general logical lines of procedure to 
follow and these can be briefly indicated 

The partial separations or the mild cases 
most often occur in labor The labor is often 
accentuated by the abnormally strong uterine 
contractions These cases can be treated con 
servatively and labor allowed to terminate as 
near spontaneously as piossible One should 
carefully follow the patient s condition not 
ing the amount of bleeding the possibility of 
concealed hemorrhage the character of the 
labor pains the blood pressure the state of 
the fetus Gradual increasing asphy'oa on 
the part of the baby characterized by in 
creasing irregulanty of rhythm or slowing of 
the fetal heart rate may mean an increase in 
the extent of the separation If the mem 
branes arc intact they should be ruptured to 
make internal bleeding less likely to facdi 
tate the labor and to permit a closer adapta 
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TABLE IV— Continued 
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tion of the uterus about the baby thereby 
decreasing the possibility of hasmorrhage 
Tumultuous pains can be temporized by ad 
ministering some anaesthesia with pains such 
as ethjlene and oxjgen As soon as the labor 
can be terminated with safety to the mother 
and to the baby this should be done by the 
most conservatne means Forceps delivery 
or \ ersion and extraction may be the opera 
tion of choice Immediately on the birth of 
the baby the mother should receive a cubic 
centimeter of pituitrm One need not hesi 
tate to terminate the third stage promptly 
by a manual remo\ al of the placenta if the 
hemorrhage becomes at all alarming 

In the complete separations or the grave 
cases of abruptio placente the treatment 
must necessarily become somewhat more rad 
ical This is probably the most dangerous 
condition threatening the life of the pregnant 
woman and the decision of what is the best 
plan m an individual case will often tax the 
most experienced operator The life of the 
mother depends on the proper course to be 
followed The patient should be carefully 
studied to determine if w e are dealing with a 
simple separation of the placenta or a senous 
toxTmic apoplexj As our experience in 
creases we are able to make this differentia 
tion more and more often Recently one of 
the authors was attending a doctors wife 


who had evidences of a pregnancy toxasmia 
dunng the latter half of her pregnancy After 
she had been m labor for 6 or 8 hours the 
character of the labor suddenly changed The 
pains became more severe and almost tetanic 
m nature and m spite of this labor did not 
progress satisfactorily Some external hasm 
orrhage appeared The lower uterine segment 
became unusuall> tender and this tenderness 
was also marked laterally to the uterus m 
the region of the broad ligaments The fetal 
heart rate decreased This suspicious chain 
of symptoms and findings made the diag 
nosis of partial abruptio placentae with the 
possibility of an early uteroplacental apo 
plexy At caesarean section we were able to 
demonstrate the infiltration and extravasa 
tion of blood into the utenne musculature 
retropentoneally and between the leaves of 
the broad ligaments Incidentally this is the 
onl> case of this kind m which w e w ere able 
to deliver a live baby This brief case histoiy 
illustrates that careful study of our patients 
will differentiate the serious case from the 
less serious and the proper treatment can be 
instituted m each Many experienced oper 
ators ha\e been able to pick out these senous 
toxiemic cases from the sjndrome which they 
present 

If the patient is in labor and is making 
normal progress conservative measures may 
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suffice Rupture of the bag of waters, the 
temporar) dislodgement of the presenting 
part to rule out the possibility of concealed 
ha-morrhage and a tight abdominal binder 
as ad\ocated b> Beck may be all that is 
necessarj The babj is most often dead and 
needs no consideration Small doses of pitu 
itrin mtramuscularlj may hasten the labor 
and lessen the bleeding As soon as there is 
sufficient dilatation the labor ma> be most 
CTpeditiouslj terminated b> forceps \ersion 
and extraction or craniotom> depending on 
the existing conditions 

In the patients n ho are not m labor the 
fulminating cases «ho enter m shock the pia 
tients in uhom labor does not progress satis 
fnctonlj and rapidl> in the patients in whom 
a toxxmic uteroplacental apoplex> can be 
diagnosed abdominal deh\ er> offers the best 
results m the hands of those experienced to do 
major surgerj proxided proper facilities are at 
hand A rapid caesarean section preferabl> 
the low cerxicaltjpe or laparotrachelotom> 
and if at all possible under local anxsthesia 
terminates the labor most rapidl> and most 
atisfactonlj The adaisability of a h>s- 
terectomy will depend on the abilit> of the 
uterine musculature to contract down and 
lontrol the bleeding hene\er there is an> 
doubt as to this ability on the part of the 
uterus to take hold of the situation it had 
better be sacrificed haae never had occa 
ion to regret having removed the uterus but 
we have regretted having left it behind to 
expedite the operation \\ hile it is not alw a> s 
necc sar) to do a hjsterectomy m all cases of 
uteroplacental apoplexj it is \er> often 
neccssar> 

Timel) treatment is most important in this 
grave condition To wait until a patient is 
exsanguinated and then decide on radical 
surgerj is not fair to the patient or to the 
method of deliverj The diagnosis of the 
gravitv of the situation must be made earlj 
and the treatment instituted earlj E\er> 
surgeon knows that to operate upon patients 
in shock IS bad practice Patients who enter 
m shock must be rapidl> prepared before 
radical surger) is resorted to Blood trans 
fusions glucose and saline intravenoud> and 
subcutaneouslv and morphia will bnng the 


patientoutof shock and improve heroperative 
nsk Local anesthesia is the least harmful of 
all the anesthetics If hjsterectom> is de 
aded upon the broad ligaments can be rapidl) 
clamped while the transfusion is taking place 
and the remainder of the operation can pro 
ceed more slowly 

The third stage is the most serious stage in 
the entire labor Even a mild postpartum 
hiemorrhage occurring in a woman who is 
already exsanguinated ma> be the deciding 
factor Furthermore we have noted that 
patients w ith ev en the mild or partial separa 
tions hav e a tendencj to postpartum ha:mor 
rhage as a result of an abnormal mechanism 
in the third stage Everything should be in 
readiness for manual remov al of the placenta 
and utenne tamponade Even before an ex 
traction has been completed or before the 
shoulders have been delivered m cephalic 
presentations the patient should receive i 
cubic centmieter of pitmtnn If there is an 
unusual amount of bleeding following the de 
livery of the baby and the placenta does not 
respond to Credes expression it should be 
removed manually Invasion of the uterus is 
not entirely without risk but is definitely the 
lesser of two evils The utenne cavity should 
be thoroughly explored and all clots removed 
Bnsk massage and some preparation of er<a)t 
intramuscularly may be sufficient stimulation 
to cause the uterus to contract firmly How 
ever if it has a tendency to remain flabby or 
if the bleeding continues and it is due to uter 
me relaxation and not to birth injuries 
tamponade should be immediately instituted 
The proper packing of the utenne cavity is 
very important because it is extremely dan 
gerous when the packing acts as a utenne 
plug allowmg the bleeding to go on behind it 
Six to 12 yards of a speaally prepared gauze 
IS used firmly to tampon the utenne cavaty 
the cervxx and the \ agma If firm packin 
does not control the bleeding it may mean 
that vve have made an error m the diagnosis 
and that the utenne musculature is probably 
disintegrated beyond recovery Under the«e 
conditions a blood transfusion followed by a 
rapid hysterectomy may still save the patient 
Henkel s damps on the broad ligaments are 
used in placenta pr®v la and may be tned as a 
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temporary expedient to control some of the 
hemorrhage by clamping the uterine arteries 
We ha\e clamped the abdominal aorta b> 
means of a Serht s aorta compressor or a 
Momburg s belt but the patients died for 
these final feeble efforts on our part to stem 
the tide of events are soothing measures for 
the attendant who hates to admit defeat 

General treatment to combat the anamiia 
and shock should be instituted early in exer> 
case The frequent use of blood transfusions 
m the serious haemorrhages of the last tn 
mester is a great step in advance Blood 
combats the anxmia and the shock at the 
same time Every pregnant patient who 
enters the hospital bleeding should be typed 
and matched and a proper donor held in 
readiness Glucose and saline or Ringer s 
solution intravenously and subcutaneously 
will help maintain sufficient volume m the 
circulation A sjmpathetic understanding of 
the patient herself and her complaints will do 
much to secure the needed co operation 

We wish to thank Dr II Gideon W ells for his help m 
the study of the pathological specimen and Dr J B DeLee 
and Dr Fred L Adair for their many helpful suggestions 
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ad\isabilit> of rhinoplasty and m anticipating 
the probable length of time that will be necessary 
for carrying out the procedure Because of the 
less satisfactory blood supply m elderly patients 
a greater number of secondary operations will be 
required to insure the blood supply of the flap 
and the time element will be increased correspond 
ingly It IS difficult arbitrarily to set any definite 
age limit in such cases as the \essels of one in 
dividual may be older than those of another at 
a given age As a rule if patients are elderly an 
artificial appliance for correction of the loss of 
a nose is preferable to surgical reconstruction 
Moreover it is inadvisable to undertake such a 
procedure unless the patient is in good general 
health on account of the delayed healing in 
creased dan er of infection and greater possibility 
of sloughing of the flap 

The extent and situation of the nasal defect 
are of prime consideration in planning the opera 
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tion If the loss has been too extensive to be 
repaired by tissue from the forehead without in 
eluding hair bearing skin in the portion that will 
form ihe nasal coveting ii is preferable to secure 
a flap from some other source The depilatory 
measures available at the present time are not 
sufficiently satisfactory to justify the inclusion 
of an appreciable area of hairy skin m the flap 
The most efficient of these measures roentgen 
ray and radium m sufficient dosage to destroy 
the hair follicles are likely to produce pigmen 
tation and other secondary changes whereas 
electrolysis unless carefully controlled causes m 
creased scarring Shaving remains the most prac 
lical method of dealing with the situation 
but this IS distasteful to the patient and stimu 
lales further growth of hair WTien the nasal 
defect IS small and situated at the columella the 
tip or free border o! the ala a flap from the ad 
jacent cheek upper lip or from the nose itself 
may at times be utilized to adv antage As a rule 
however the prominence of the resulting scarring 
renders this inadvisable If the liniOj, of the nose 
and the osteocartilaginous support remain intact 
so that it 15 unnecessary to supply a lining the 
flap can be transferred with much less delay and 
the end result is better 

The condition of the tissues adjacent to the 
defect IS of importance for if a good deal of 
scarring is present the flap must be planned to 
permit of excision of this area at the time the 
flap IS transferred Thm scar is unsatisfactory 
for attachment and the line of union will be le s 
conspicuous if the flap is sutured to normal 
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I ig 8 Repair of nose by means of lined forehead flap A Outline of flap with full 
thickness skin graft lining distal third B distal portion of flap sutured to margins of 
nasal defect \\olfe graft co\enng upper half of forehead wound C Repair of nose 
completed pedicle of flap returned to forehead 


tissue The margins of the flap as a general rule 
should not extend lateral to the normal limits of 
the nose otherwise the reconstruction is rendered 
more conspicuous and the nose ^\lU have a broad 
appearance 

Although m all cases requiring reconstruction 
of the nose it is well carefully to consider the 
advisabilitj of securing a flap for the purpose 
from some co\ ered portion of the bodj the fore 
head with few exceptions remains the site of 
choice The more satisfactory color and texture 
of the skin and the greater vascularity and 
proximity are cosmetic and economic considera 
tions which usually prove deciding factors m 
this regard A high forehead with an elevated 
hairline particularly in the temporal region is 
of distinct advantage Thm skin and lack of 
subcutaneous tissue render the scar on the fore 
head inconspicuous if not entirely invisible al 
though such flaps require a longer time for Lrans 
ference because of the lessened blood supply 
The axis of the flap and its situation on the 
forehead are determined by the site and extent of 
the deformity but also by the patient s style 
of hairdress If the patient is a woman a properly 
planned flap can often be concealed satisfactonly 
bv dressing the hair over it If the patient is a 
man the operation practically resolves into a 
matter of exchanging an unsightly nasal defect 
for an inconspicuous although as a rule visible 
scar on the forehead The flap is planned if 
possible so that its distal portion is free from 
hair and so the direction of its axis will require 
the least change for transference The aim is to 
have the least possible torsion of the pedicle 
With the defect or scarring extending laterally 
from the nose the flap can sometimes be ad 
vantageously planned with its axis in a hormontal 


plane its attachment being m the temporal 
region on either side This permits of utilization 
of more of the flap m repair of the lateral area 
The preliminary planning of reconstruction of 
a nose is as important as the careful execution of 
each operative stage Various methods some 
of them rather elaborate have been presented for 
laying out the flap to be utilized Plaster casts 
and masks of various types have been used for 
study of the defect and cloth lead foil leather 
and so forth have been used in preparing a 
pattern for the flap We have found adhesive 
tape satisfactory and have used it exclusiv ely for 
this purpose We make the pattern by actual 
trial on the face of the patient The patient does 
not object to it as a matter of fact the tape 
causes him less inconvenience than does the 
taking of an impression for a plaster cast 
The various stages of the operation may be 
carried out under either general or local in 
flltration amasthesia As a rule the primarv 


Fi«^ 9 Nasil defect togethe with extensi e scar mg of 
the cheek and ectropion of the lower ejelid followi g 
remo\al of an epithelioma \t n ht afler repair with 
fronto temporal flap 
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elevation of the flap and the transference of its 
distal end to the stump of the nose and to the 
cheeks is done with the patient asleep Inira 
tracheal anesthesia with tubes introduced through 
the mouth is the most satisfactory general anats 
thetic in these cases as the anesthetist is nell 
back av\a> from the held of operation The flap 
IS outlined on the forehead with indelible pencil 
•iccording to the prepared pattern the most ad 
vantageous situation and the direction of its axis 
having been previously determined The pedicle 
IS placed just over the glabella or the root of 
the nose and the inner portion of the brow of the 
side opposite the defect provided this is uni 
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lateral unless the scarring on the forehead can 
be better concealed by running it m the counter 
direction Even though the primary elevation of 
the flap IS done with the patient asleep the tissues 
are inUtrated with procaine for the hsmostatic 
effect Clean cut inasions are carried through 
the skin and subcutaneous tissues and frequenth 
through the frontalis muscle as well the thicker 
the flap the better will be its blood supply At the 
first elevation an attachment is left at the upper 
or distal end of the flap to safeguard the vitality 
of this portion The bleedin^ having been care 
fully controlled a full thickness skm graft taken 
from the inner aspect of the upper arm is inserted 
beneath the distal end with its raw surface in 
contact with the under surface of the flap This 
IS cut to an e act pattern corresponding with 
this part of the flap and serves as a lining for the 
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fit, ij Kcconstruction of aotenor portion of nose mdudin'’ the tip mtlj \ iaCon 
tj-pe of forehead dap A Oulhne of flap on the forehead Lpper insert shows profile 
sLetch indicatin" ettent of nasal loss l^trer insert shows end of flap folded m to Line 
reconstructed parts and form tip B distal portion of flap sutured to the nose Outer 
half of noundonforeheadcover^ with Woifegraft C nasal repair completed Pedicle 
of flap returned to forehead 


reconstructed t\all of the no^e hrequentl) at 
the same time a second Wolfe graft js placed be 
neath the first m order to suppU a co\enng of 
sktn for the portion of the forehead nor\ o\erlain 
bj the part of the flap to be used in the recon 
struction The«e grafts are held m place b^ 
transfixing them mlh the sutures closing the 
’•ound on the forehead A firm press ire dres ing 
IS applied subsequenlU and maintained ior lo 
da\'s Grafts buned m the tissues after this 
manner inranab!) do extremcl) i\eU Bamng 
infection or postoperative bleeding ne have 
never seen one fail to take At the end of the lo 
daj penod the distal attachment is cut across 
tht dap IS elevated over about t«o-thirds of its 
length and again sutured back into its onginal 
bed Folloving one subsequent elevation of the 
entire flap a few da>s later the blood supplv is 
definitelv assured and the free end i> brought 
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dottn and carefullv sutured to the margins of 
Uie nasal defect and the cheek Care should be 
exercised not to make the attachment too far 
out on the cheek as has been noted Bv this time 
the margin of the graft hmng this part of the flap 
mil have quite tloselv approximated the cuta 
neous border at the end of the flap The«e mil 
of cour^ unite of themselves vMlhin a short 
time but It IS general!) preferable to draw them 
together carefullv mih line sutures if this margin 
is to form the free border of the reconstructed ala 
If a forehead flap is utilized m correcting a small 
defect of the lower part of the na-^al ala the 
lirung IS best supplied b\ turning over the distal 
end at the time the flap is transferrred The 
pedicle of suuh a flap can as a rule be cut acrojxj 
and returned to the forehead m from 2 to ^ 
weeks 

The procedure for total rhinoplastv is m 
genera! similar to that outlined for partial recon 
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struction of the nose Difficultj is freq«entl> en marked distal enlargement such a flap must be 
countered m securing from the forehead a flap transferred more cautiously than if the pedicle 

of sufficient size free from hair complete!) to is proportionate!) large Mattress sutures mam 

rebuild the nose A flap with a tnlobed end as tain apposition of the doubled under portion of 

described by Nelaton and Ombredanne a number the flap to the o\erl)mg skin The pedicle is 

of )ear8 ago and recentl) populanzed by Blair as a nile divided m stages after 3 to 4 weeks A 

serves admirably for this purpose By doubling rubber tube is inserlecT m either reconstructed 

under the end of such a flap a columella tip and nostril to maintm its patency The tube is re 

alas with an epithelial surface on either side are moved daily for cleansing and is worn for several 

formed The presence of hair on the skm forming weeks Following the return of the pedicle to the 
the limng of the ala IS not undesirable since these forehead and the suturing of the upper portion 
are out of sight and in reality replace the vibrissa of the reconstructed nose m position it is neces 
Lining for the portion of the nose above the ala sat) to wait for 4 to 6 months to permit the 

is supplied by means of a full thickness skm oedema and induration of the tissues to subside 

graft buried beneath this part of the flap during before an attempt is made further to shape the 

the first stage of the procedure Because of the nose At the end ol this lime the excess of sub 
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would make for suction mto the \ascuhr s>stem 
especnllj during deep inspiration with the con 
sequent increase of negative venous pressure 

3 Lymph borne abscess Infection by wij of 
the lymph channels may pass free!> mto or 
through the interstitial tissue of the lung as has 
been clearl) show n b> E K Dunham* and others 
B} this process intersUtnJ abscesses of the lung 
m'l) form either the soUtarj vanet) or that diar 
actenzed b> the diffuse condition known as sup 
purative pneumonitis The process nia> de 
velop mto larger foci or there ma> be fibrosis w >th 
spont'ineous recov erj 

4 The oir borne abscess usually occurs when 

foreign bodies are earned into the bronchial tree 
for instance as one of the accidents of swallowing 
Of b> direct inhalation of foreign bodies It seems 
to me quite probable that the greater number of 
postoperative abscesses of the lung are produced 
by aspiration 1 will not go further mto the dis 
cussion of this question of frequency for it has 
been so often and so thoroughly threshed out m 
the literature Perhaps the commonest mode of 
infection IS during operative procedures about the 
mouth such is tonsiliectomy and the extraction 
of teeth Suppuration in the accessory sinuses of 
the nose may produce air borne pulmonary ab 
scesses by the direct entrance of the discharges 
mto the lower airways Another often unrecog 
nized mode of abscess production is through spill 
mg over mto the larvnx of the contents of an 
ffisophageal diverticulum I well remember a 
case of my own m w hich I operated upon a w oman 
for feUd abscess of the lung the cause of which was 
never determined until during the course of a gen 
eral examination because of a goiter Doctor 
B S Oppenheimer of New York die patient 
swallow a contrast meal The 'um wis 

at once a|^rent and I th ■* to 

assume tm ^s had been * 

™onar> itdMqtu The case 
patient to hi ~ 

operated knowin^, 

ence^ took wash ii 

Bulbar p 
lung abscess suk^ 
lowing may 
I have seen one^iaf 
'misions may 
mouth contents 

An air borne fonaga 
infected may 

^se of the lungs often ^ 
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ter because of impeded drainage which later be 
comes infected by organisms from the mouth 
Air borne abscess^ ire less apt to be multiple 
than the blood borne although this form of dis 
tnbution does occur It is nther important that 
the fwssibihty of multiple abscesses be recognized 
because usually when present more than one for 
eign body mav have been aspirated A case m 
point has been described by me m which a child 
aspirated two nut kernels mamfesih transparent 
to the "Vray One kernel was removed by 
endoscope from the lower right bronchus The 
other undreamed of lay m the upper bronchus 
of the same side The patient died following lower 
lobectomy and at postmortem examination the 
second nut kernel was found m an inaccessible 
location 

Another source of infection is by blood clot 
aspirated during operations upon the mouth The 
clot unless promptly ejected by coughing wiJi be 
corac infected and produce suppuration in the 
form of bronchopneumome abscesses or suppura 
live bronchiectasis 

Tumors of any vinety will produce abscesses 
when by pressure the growths interfere with the 
free passage of air or secretions through the 
bronchi Ihere will be retention and eventually 
infection through the mouth or by way of the 
neighboring lymph spaces Malignant or non 
malignant growths are equally liable to bnng 
about abscesses by the physiology and mecha 
nism here described Too often cancer of the lung 
is not recognized until abscess formation produces 
symptoms which cannot be disregarded 

TYPES or ISTECTJ\G ORG VNlSifS 
The types of infecting organisms are many and 
so far as the operative aspect of the case goes the 
matter is comparatively unimportant ® It should 
of course be recogmzed that as a general rule the 
streptococcus forms arc more difficult to eradicate 
ban the usual staphylococcus or pneumococcus 
must also be taken into account that any lung 
which has existed for more than say a 
liable to harbor mixed infection The or 
quentmg the mouth are almost certain 
into an infected pulmonary focus and 
cate the picture by their presence 
ddition to the commoner external 
iKfe and gas producing bac 
nse to the stench so commonly 
iC of the lung These comph 
tors are of importance not only 
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OPERATIVE TREATMENT OF ABSCESS OF THE LUNC 
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T HIS paper will deal with what may be termed 
pulmonary abscess by which I mean foci of 
suppuration not anatomically bronchiectatic 
in character although in some cases having their 
origin by way of the air passages I have chosen 
this division of the subject of pulmonary suppura 
tion first because I do not wish to overstep the 
limits of a magazine article and second because 
the operative treatment of bronchiectasis is me 
chanically different from that of what I term lung 
abscess although its physiological principles are 
the same 

Let us then divide lung abscess into two ana 
tomical types first the interstitial second the 
bronchogenic The interstitial has also been 
known by the name of parenchymatous but the 
lung has no true parenchyma its substance being 
made up of alveoli I terrn the bronchiectatic ab 
see s one which is formed primarily by the mfec 
tion and subsequent dilatation of a bronchial 
branch 

In the nature of the pulmonary structure it is 
of course quite impossible to conceive of a well 
developed pus pocket which strictly belongs to 
only one of these two classes since one form can 
not exist except in its very incipiency without 
producing changes which would have to be char 
acterizedby theotherdescnptneadjective Thus 
a dilated and infected bronchus will infect m its 
turn the interstitial lymph spaces with more or 
less necrosis 

C VUSES OF LUNG ADSCESS 
The cause of abscess may be any thino b\ which 
there is produced infection with destruction of 
tissue In the case of the lung there are four mam 
av enues for the entrance of infection (i) Trau 
matism (2) the blood vessels (3) the lymph chan 
nels {4) the airways Interference of bronchial 
drainage from without the bronchial tree by tu 
mors of any kind may be considered as a cause of 
air borne abscess 

Let us take the abscesses briefly in iheir etio 
logical order 

I Traumatic lung abscesses may be produced 
by wounds passing through the chest wall such as 
gunshot injunes and punctures In civil life they 
perhap more frequently follow injuries through 
neighboring hollow viscera especially thecesopha 
gus Lung abscess resulting from puncture by a 
lish bone or other sharp object from within the 


cesophagus is well known It is quite conceivable 
also that a puncture from a foreign body through 
the viscera below the diaphragm might bring 
about lung abscess although this must be ex 
tremely rare A traumatic abscess is of the mixed 
type although theoretically it comes under the 
head of interstitial 

2 The blood borne abscess results from embolic 
infections through the blood stream for example 
those which follow surgical incisions through 
peripheral rigid tissue such as m furuncles The 
indurated tissue of the infected focus keeps the 
veins from collapsing and when their walls are 
violated there is a tendency for infection to enter 
the open vascular mouths to be carried to the 
right heart and thence directly to the lungs And 
by the way this is an excellent reason for not 
treating furuncles by incision a method which I 
am glad to say has long been given up by derma 
tologists an example which surgeons are rapidly 
following I have observed several cases of thi 
kind one that of a personal friend who a few 
weeks following the incision of a number of fu 
runcles of the neck became desp rately ill and 
died At necropsy thousands of minute abscesses 
were found in boUi lungs There were no si«ms of 
pneumonia nor was there any cough and this i 
not surpnsing when it is realized that the infection 
was interstitial and that the patient did not live 
long enough for any of the abscesses to invade the 
bronchial tree Another case was that of a patient 
who following an operation for phlegmon of the 
arm developed multiple kidney abscesses and 
also several good sized lung abscesses in both 
chests Both kidneys were operated upon for cor 
tical suppuration and the patient was fortunate 
enough to get nd of the acute pulmonary abscesses 
without surgical evacuation 

Expenments have been made notably by Cut 
ler and Schlueter to show how the introduction of 
a capsule filled with pathogenic organisms placed 
in the lumen of a peripheral vein will be earned to 
the lung where it becomes lodged and eventually 
produces an abscess This of course 1 exactly 
what might have been foretold It is quite prob 
able though almost impossible of proof that m 
certain operations about the mouth such as ton 
sillectomy orgamsms may be carried by way of 
the venous system straight to the lungs The m 
durated tissue and the open veins m this region 

CtlECdShllSXASg 61 5 « 
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\\ould make for suction into the vascular s)'Stem 
especiall> during deep inspiration with the con 
sequent increase of negative venous pressure 

3 Lymph borne abscess Infection by vva> of 
the Ijmph diannels maj pass freel> into or 
through the interstitial tissue of the lung as has 
been clearlj show n bj E K Dunham^ and others 

this process interstitial abscesses of the lung 
ma> form either the solitarj vanet> or that char 
actenzed b> the diffuse condition known as sup 
putative pneumonitis The process ma> de 
\ clop into larger foci or there may be fibrosis w ith 
■'pontaneous recoverj 

4 The atr borne abscess usuallv occurs when 
foreign bodies are earned into the bronchial tree 
for instance as one of the accidents of swallow mg 
or b> direct inhalation of foreign bodies It seems 
to me quite probable that the greater number of 
postoperative abscesses of the lung are produced 
b} aspiration I will not go further into the dis 
cussion of this question of frequencj for it has 
been so often and so thoroughlj threshed out m 
the literature Perhaps the commonest mode of 
infection is during operative procedures about the 
mouth such as tonsillectomy and the extraction 
of teeth Suppuration in the accessory sinuses of 
the nose may produce air borne pulmonary ab 
sces-ses by the direct entrance of the discharges 
into the lower airways Another often unrecog 
nized mode of abscess production is through spill 
ing over into the larynx of the contents of an 
oesophageal diverticulum I well remember a 
case of my own in which I operated upon a woman 
for fetid abscess of the lung the cause of which was 
never determined until during the course of a gen 
eral examination because of a goiter Doctor 
B S Oppenheimer of New York had the patient 
swallow a contrast meal The diverticulum was 
at once apparent and I think I had the right to 
assume that this had been the source of the pul 
monary infection The case was explained to the 
patient who refused to have the diverticulum 
operated upon but who knowing now of its pres 
ence took precautions to wash it out after each 
meal 

Bulbar paralysis is also a cause provocative of 
lung abscess since the ataxic mov ements of swal 
lowing may result in a spillov er into the larynx 
I have seen one case of tius kind Epileptic con 
'^sions may be accompamed by the aspiration of 
mouth contents and consequent abscess 

An air borne foreign body which m itself is not 
’nfectedmay however produce suppurative dis 
ease of the lungs often bronchiectatic in charac 
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ter because of impeded drainage which later be 
comes infected by organisms from the mouth 

Air borne abscesses are less apt to be multiple 
than the blood borne although this form of dis 
tnbution does occur It is rather important that 
the possibility of multiple abscesses be recognized 
because usually when present more th m one for 
cign body may have been aspirated A case m 
fKiint has been described by me^ m which a child 
aspirated two nut kernels manifestly transparent 
to the 'N. ray One kernel was removed by 
endoscope from the lower nght bronchus The 
other undreamed of lay m the upper bronchus 
of the same side The p itient died follow mg low er 
lobectomy and at postmortem examination the 
second nut kernel was found in an inaccessible 
location 

Another source of infection is by blood clot 
aspirated during operations upon the mouth The 
clot unless promptly ejected by coughing will be 
come infected and produce suppuration in the 
form of bronchopneumomc abscesses or suppura 
live bronchiectasis 

Tumors of anv variety will produce abscesses 
when by pressure the growths interfere with the 
free passage of air or secretions through the 
bronchi There will be retention and eventually 
infection through the mouth or by way of the 
neighboring lymph spaces Malignant or non 
malignant growths are equally liable to bring 
about abscesses by the phvsiology and mecha 
nism here described Too often cancer of the lung 
IS not recognized until abscess formation produces 
symptoms which cannot be disregarded 

TYPES OF INFECTING ORGANISMS 

The types of infecting organisms are many and 
so far as the operative aspect of the case goes the 
matter is comparatively unimportant ’ It should 
of course be recognized that as a general rule the 
streptococcus forms are more difficult to eradicate 
than the usual staphylococcus or pneumococcus 
It must also be taken into account that any lung 
abscess which has existed for more than say a 
week is liable to harbor mixed infection The or 
ganisms frequenting the mouth are almost certain 
to be drawn into an infected pulmonary focus and 
further complicate the picture by their presence 
There are in addition to the commoner external 
organisms spirochjetce and gas producing bac 
tena which give rise to the stench so commonly 
noted in gangrene of the lung These compli 
eating bacterial factors are of importance not only 
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because of the toxins ^hich they produce but be 
cause of the extensive and often rapid necrosis of 
tissue which they bring about invading vascular 
channels with consequent bleeding which is usu 
all> more fatal than the himorrhage ordinarily 
encountered m tuberculosis 

A possible exception is that of Fnedlaender s 
bacillus which seems to have the cunous quality 
of traveling from one part of the lung to another 
and even from one lung to its fellow The infec 
tions by this orgamsm sometimes have a tend 
enc> to resolve spontaneously 

RECOGNITION OF LtTNG ABSCESS 

Of first importance is the historj All too fre 
quentlj details are overlooked For example it is 
necessarj to inquire into the possibilit> of the pa 
tient s having aspirated a foreign bodj Did he 
strangle at table 2 or 3 weeks before’ Has there 
been an operation of anj kind in anj part of the 
bod> including the incision of abscess or boils? In 
the latter instance weeks ma> have passed and 
the patient ma> have almost forgotten Evcr> 
effort should therefore be made to bnng out all 
details of happenings during the previous 4 weeks 
at least Often the patient complains of no chest 
s mptoms whatever merely stating that he feels 
belo his usual condition He may not even have 
recognized that fev er is present The temperature 
should be recorded and always by rectum Some 
time if the patient is seen for the first time in the 
mormng the thermometer may not indicate any 
thing abnormal but at $ in the afternoon there 
mav be disunct pyTexia Cough may be absent 
until an interstitial abscess has enlaiged m the 
direction of one of the larger bronchi I recall a 
case m which characteristic fetor of the breath 
\ ithout cough gave the first hint of suppuration 
w ithm the lung 

The phvsical signs in pulmonary abscess are 
notoriously misleading or apparently absent un 
til the condition is far advanced and even then a 
surprise frequently awaits one on examining the 
roentgen films I would warn against the elimina 
tion of pulmonary abscess from the diagnosis until 
careful roentgenology has been practiced the ex 
posures having been made with the patient in 
three different positions first with the patient m 
the erect position with the film front or back — 
better both second a full lateral exposure with 
the film against the suspected side third with an 
antero-postenor or postero-antenor exposure with 
the patient ly ing upon his well side Recently it 
has even been suggested that an antero-postenor 
or postero-antenor picture should be made with 
the patient lying upon his suspected side so that 


a fluid surface may not be confused with the car 
diac shadow 

Iodized oil introduced within the bronchial sy s 
tem will rarely enter an abscess but this method 
may still be useful from this very fact since it can 
outline the bronchial distnbution outside the fo 
cus the region of which remains blank 

Bronchoscopy IS of course of great value pnn 
cipally in determining the branch from which the 
pus exudes and in cases in which the abscess is 
not yet connected with the bronchus the deforma 
tion from without will indicate the relation of the 
abscess to the bronchial tube Obviously foreign 
bodies may be seen and extracted 

Having determined the presence of a lesion sus 
pected to be an abscess there is for some unac 
countable reason a strong tendency on the part 
of most physicians to introduce an aspirating 
needle through the chest wall This should never 
be done unless all preparations have been made 
for operation and since many cases in which aspi 
ration seems desirable would do better with opera 
tion the aspiration had better be reserved until 
the chest wall down to the nbs has been incised 

I am well aware that exploratory aspiration for 
lung abscess is far from uncommon and that the 
mere fact that disaster has not instantly followed 
produces the idea that it may be done with tm 
pumty I have seen however a number of fatal 
cases in which deep phlegmon of the chest wail 
has been produced directly by the implantation of 
virulent organisms on the withdrawal of the in 
fected needle from an apparently negative punc 
ture One such experience should be enough for 
most of us 

If for any exceptional reason a negative punc 
ture is made by me even to diagnose the pus m an 
empyema I always remove the synnge from the 
ne^e which is left m place and inject a few drops 
of pure alcohol while the needle is being with 
drawn The great danger in these cases is that the 
phlegmon of the chest wall begins m the deeper 
layers and is seldom recOj,nized until it has reached 
alarming proportions And these phlegmons may 
occur even in spite of thoracotomy and drama e 
of the abscess through infections of neighborin 
diagnostic punctures 

PROGRESS OF PULIIONARY ABSCESS WITHOUT 
OPERATION 

All abscesses of the lung do not require opera 
tive drainage Many perhaps even the majority 
of abscesses will resolve spontaneously Even 
excavations of considerable size with roentgeno 
logically demonstrated fluid levels may thus heal 
(Fig i) Probably the greatest proportion of 
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abscesses ^vhich get well of themselves are m 
children 

When resolution does not speedily occur there 
IS a tendency for the abscess to spread centri 
pelally into bronchi or centnfugaU> through 
the visceral pleura into the pleural space produc 
ing empjema Opienmg into a bronchus how 
ever does not mean that a cure will certainly fol 
low while the development of emp>ema merel> 
adds another complication 

CEREDRvVL EUBOLISil 

Cerebral embolism either of air or of infectious 
material may occur with or without operative 
treatment and infectious emboli eventually pro 
duce metastases in distant organs such as the kid 
neys and the spleen The latter accident occurred 
m one of my cases during operation for the dram 
age of an acute upper lobe abscess m which a 
large branch of the right pulmonary vein was 
Wounded the patient at the same instant taking 
a deep breath and sucking apparently a quantity 
of septic liquid (pus) directly into the vascular 
lumen Death occurred in ii hours and the nec 
ropsy revealed m even this short time macroscopic 
hsemorrhagic and purulent infarcts in the spleen 
the kidneys and the brain This case has been 
reported in full in a paper read on March 9 1951 
before the Southeastern Surgical Congress at 
Atlanta Georgia and will be published m their 
transactions 

PROGRESS AFTER OPERATION 

In uncomplicated cases operation by the evacu 
ation of the abscess from without will tend toward 
granulation and eventually cicatrization with re 
covery whether the abscess is dramed by tube or 
IS treated through a large opemng by packing If 
there are numerous trabecula in a cavity con 
nected with a bronchus tube drainage even by 
the softest black rubber may cause ulceration 
with consequent hemorrhage of a particularly 
atrocious type since the bleeding may continue 
through the mouth even though the flow into the 
abscess cavity is stanched by firm packing 

Manifestly hemorrhage during the course of 
operative procedure must be immediately con 
trolled and there is usually little tune or oppor 
tunity to check the actual bleeding point by liga 
tures Hemorrhage dunng the subsequent course 
however may occasionally be treated by clamp 
mg together with electrocoagulation or ligation 
In I of my cases there occurred a dangerous 
though not very rapid hemorrhage several days 
after operation and drainage I was able to ex 
pose the cavity through a wide incision to find 



Fig I Pulmonary abscess following a few weeks after 
an operation for vancocele There was copious foul ex 
pcctoration Operation was not advised because of short 
duration of illness The case proved to be non progressive 
and complete spontaneous recovery occurred 

the exact location of the trouble and to close the 
vessel by a suture In this instance the nb spread 
ing retractor had to be used and the bleeding 
point was m the mesial wall far from the surface 
of the chest 

An abscess of the lung perhaps small m size 
may rupture into an interlobar fissure producing 
a sacculated or interlobar collection This is 
probably by far the most usual form of production 
of this type of empyema 

If an abscess cavity persists after perforating 
into a bronchus of considerable size its walls may 
undergo epithelization and when the irregularities 
and trabeculiE are thus covered there is produced 
a condition termed by Sauerbruch gitterlunge or 
to translate lattice lung or gridiron lung a condi 
tion which can be cured only by extirpation of the 
aflFected part of the lung or by the almost im 
possible method of complete destruction of the 
epithelial Iimng with or without some kind of 
thoracoplasty 

Whether or not a bronchial fistula extends com 
pletely through the chest wall or merely into the 
abscess cavity there is danger of eventual and 
usually terminal amy loidosis The external fistula 
(bronchial stoma) while apparently merely in 
convement and not dangerous is in reality very 
far from being so innocent I have seen a number 
of th^ in which serious and even fatal h$mor 
rhage has taken place Therefore I consider that 
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the presence of i permanent bronchostomy except 
in nre instance is an indication of surgical 
fulurc 

SELECTION Of CASES FOR OPERATION 
It should be obMOus that when an interstitial 
tbsccss occurs its evacuation before it opens into 
\ bronchus is an advantage The mechanics of 
the procedure can be easily understood when one 
considers that the wound following the opening of 
an absce s m the lung which does not connect 
sith the air passages tends to close by the healing 
t ether of its walls and that thesewalls are driven 
to vrd each other bv every strong expiratory 
effort hile if there is a bronchial opening within 
the ab cess air rushes in and out and in a measure 
prevents the expansion of the lung and the ap 
proach of the abscess walls toward each other 
It IS unfortunatelv v erj rare to have the oppor 
tunity of operating m cases m w hich the diagnosis 
has been made before bronchial connection has 
been established I have had this opportunity 
onl\ two or three times but the beautiful and 
rapid healing which follov ed has been most in 
structive In one of mj cases a large abscess was 
evacuated bv thoracotomy and quickly healed 
V ithoul cough at any stage of the disease either 
before or after operation 
As I have repeatedly stated in various papers 
and m my book, on thoracic surgery (already re 
ferred to) \oI ii p 2 6 it does not seem reason 
able to speak of putnd non putnd acute or 
chronic abscesses when it comes to deciding upon 
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surgical action or inaction I prefer the descrip 
live terms progressive stationary and retrogres 
sue 

Some surgeons as well as physicians advise de 
lay in operating m acute cases reserving the sur 
gicai attack for those of long standing If this 
plan is carried out hovever it must mean that 
a progressiv e abscess w ill not be treated by opera 
lion and inevitably if the development continues 
the result can only be fatal ^ The rapidity of the 
progress and the virulence of its accompany in 
sepsis should be the determining factors m the de 
cision to operate While I freely admit that the 
procedure itself is followed by a lower postopera 
live mortality m chronic or stationary abscesses 
yet only a timid respect for statistics would pre 
vent operation in these progressive cases 

This does not by any means signify that all 
acute abscesses should be treated by operation 
but merely that their development should be 
carefully watched so that they may not get out of 
hand It is extremely rare for me to advise per 
forming an emergency operation in a case of ab 
scess of only a few weeks duration Still the 
quick, collapse of the soft walls of an acute abscess 
with obliteration of the suppurating space is much 
more attractive to the surgeon than the gradual 
healing m the presence of the dense fibrous cover 
ing which accompames chronicity 
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Fjfi 4 Showing how far toward the sp ne the CTpJonng 
fnger can reach when in cried through the second or third 
interspace It can also nearly approach the apex 

Confronted for the first time with a case of lo 
calized pulmonar\ suppuration one should take 
all factors into consideration and operate or not 
according to surgical common sense The matter 
cannot be standardized except that abscess of the 
lung IS not usuallj a condition \\hich demands m 
stant action such as for example strangulated 
hernia or acute appendicitis 

Frequent roentgenological examination is ncc 
essars and if this together with the patients 
s^mptoms indicate retardation of the process 
to a stationarx or even retrogressixe t>pe one 
would certainly adsise further dela\ and if re 
trogression continues and is not too slow opera 
lion ma> be mdefimtel> postponed or performed 
at a time of election 

Much has been said about the pre operative 
treatment of lung abscesses bj bronchoscopy or 
artificial pneumothorax or both In the early 
stages bronchoscopic treatment should certainl> 
be employed for a time but it should not be con 
tmued unless there is striking and immediate im 
provement 

Artificial pneumothorax too mav be tested as 
a form of therapy and even chronic cases have 
been apparently cured by this method As a rule 
how ev er unless there is great improv ement vviihm 
a w eek or 10 day s it is hardly w orth w hile to per 
sist Low tension pneumothorax is the best form 
for these cases If pneumothorax therapy is to be 
continued however the low tension will have to 
be gradualK replaced by higher pressure It is 
unwise to precede this form of therapy by phrenic 
nerve extirpation because the paralyzed dia 
phragm is liable to be merely pushed dow n to its 
normal position or even below it by the air pres 
sure (Figs 2 3) 


I ig Blunt retractor with double in le Useful mex 
posing the depths of a wound during dressings 
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Ibscesses oj the upper Ihoraac region Judging 
from ray ow n experience abscesses of the upper 
chest are more common than those m any other 
part The most efficient approach is through the 
axillary region forward or backward according to 
the previous localization If there is doubt it may 
be pointed out that the finger m the second or 
third intercostal space can reach far enough to 
enter cavities anywhere in this locality front or 
back up or down (Fig 4) 

To r^ch the bony chest wall an incision may 
be made parallel with the line of the ribs and if 
necessary nicking the external border of the pec 
toralis major muscle If the patient is a woman 
the breast should be drawn toward the raidlme by 
an assistant The vessels of the external part of 
the upper thorax arc clamped and divided the 
nerves conserved if possible by retraction Blunt 
retractors are used of the shape shown in Figure 5 
because they are not apt to slip 
Having exposed the nb third or fourth the 
uppermost one of these 2 is cleared for the length 
of 3 inches the periosteum is infiltrated with the 
anjBsthetic and the bone scraped bare on all sides 
it IS then divided with bone forceps anteriorly 
first then posteriorly leaving the underlying 
periosteum in view Now either through the 
penosteum or in the interspace above it a small 
incision IS slowly made with the scalpel to deter 
mine the presence or absence of adhesions of vis 
ceral and panetal pleurai If there is a hissing 
sound indicating an absence of adhesions the 
patient is requested to strain or if in general nar 
cosis pharyngeal air pressure is made and the 
opening is stretched with the finger so that by 
digital examination the exact limits of the adhe 
sions may be ascertained 


F th p t jf I h 
tmly tl 

I II my gi ] pe U _ . 

IDO ly pp l Tnia is t th pi 
in th a b 1 1 wish i y th I th is 
Ui bs d btittf thigt 
gt t Mtisf tl Spnd d UT cy h 
h 1 ff t UI divid f to gh t f *■ 


Ibo 


t bl 


o des nb« th d U t f th 
/ th h t «• )] d WD t 
hzm U t has gi to 
bee in osed d m 
be les d F th d 


1 local xstbesia th is disagr eabi tectncal bject 
t d rath vi 1 t twit hi g f th mtiscul I y rs Th 
gubopestwh thpt tis g 1 anesthesia 
w II beJ ev that th eu t h Id 
gbbo hood f th hea t 





794 


SURGERY GYNECOLOGY AND OBSTETRICS 



l 6 Gen ral 1 cat n fa wound p m r to n 
pp p Imon ry b The d pth cc ss bl t the 
) 5 


The operation should then cease and gauze 
h il 1 be inserted into the pleural caxnty far 
< h to make sure that there will be firm adhe 
I 1 t the next stage The patient usually 

h respirator> distress when the pleura is 

[>enctl but this will immediately disappear when 
ihe \Mund has been plugged 
The bottom of the wound is now covered with 
u! ber dam an i upon this gauze is placed Each 
)iece(fgau a well as the rubber dam is marked 
ith a bai I p n and the entire bunch of material 
IS covere j I the skin a few deep interrupted su 
lures 1 e m, I ui in to hold the packings in place 
I pon the tur line is laid a pad of gauze and 
this 1 h 1 1 in place bj adhesive plaster running 
from the midlme in the back to the sternum in 
from but not going farther in order to conserve 
the breath ng space of the well side 
The patient s condition must now be carefullj 
watthed ind il there is no deterioration and no 
more d sc mfort than there was before the opera 
tion from 3 to s da>s may be permitted to elapse 
before inspecung the wound — the longer the pe 
nod the better He is then once more taken to the 
operating room the sutures are removed and all 
packings except the pleural ones are extracted 
only now is it permissible to explore v er> carefullj 
with a large calibered needle and syringe to locate 
one or more of the abscess cavities 
The \ ra> pictures alwajs kept in view espe 
ciall) the ones taken in the lateral recumbent 
posture wiUguideusa to the position and extent 
of the lesion The needle should be introduced 
slowlj and as soon as it is beneath the surface 
suction should be begun If the piston comes bock 


quickly without resistance we may assume that 
we ate in the part of the abscess cavity which con 
tains air and in putrid cases this can be easily 
confirmed by the olfactory sense when the syringe 
has been detached and emptied 

It is not necessarj to withdraw pus to insert 
the needle too deeply might injure vascular struc 
tures The needle should be left in place and the 
opening gradually enlarged by inserting blunt dis 
secting scissors with blades closed and withdraw 
ing them open The patient will probably cough 
and pus will be expelled The suction apparatus 
may be used for the sake of neatness 

Digital exploration now carefullj made will 
demonstrate the size and shape of the cavitj It 
IS preferable to enter the upper part of the 
abscess rather than the lower for fear of injuring 
non adherent pleura and producing empvema 
indeed it is perfectly justifiable at this stage to 
avoid draimng these abscesses from the anatomi 
cally lowest point 

If the exploring finger now reveals a cavitj ex 
tending far below the next nb another nb should 
be resected and the opening into the abscess en 
larged by dividing it m the line of a second cuta 
neous incision at right angles to the first dividing 
the intercostal bundle between ligatures so as to 
have an unimpeded wide aperture into the ah 
scess I repeat do not trj to reach the verj 
lowest part of the cavity for fear of injunng the 
pleura 

With the aid of suction and strong retraction a 
good part of the abscess w all can be inspected It 
Will probably look graj ish and perhaps its surface 
will be shaggj No effort should be made at this 
time to simplifj the cavity even though this pro 
cedure looks tempting 

If there is free passage of air through the bron 
chial openings so much the better if not this is 
not the lime to secure this ventilation When 
there is bleeding within the cavitj the patient 
if consaous should be at once informed that a 
little blood may appear at the mouth so that he 
be notalarmed The blood comes from the wound 
and passes into the bronchial opening It simplj 
means that we have succeeded in our effort to 
produce a free passage between the alreadj open 
bronchus and the wound 

The abscess should be packed and I hav e latelj 
been using gauze saturated with one of the polj 
valent antigangrene sera this should be brought 
in contact not only with the intenor of the abscess 
but also w ith the w alls of the external w ound and 
I have found Aat there is less tendency to slough 
ing of the muscles and even of the skm when this 
serum has been applied 
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If there is much motion on coughing or on respi 
ration uith a tendencj to extrude the packing a 
pad of gauze should be placed o\ er all and held bj 
firml> applied straps of adhesi\ e plaster for a few 
dajs The foul odor will probablj persist for 
about a week and the cough will continue but the 
expectoration mil dimmish In about 10 daj-s the 
interior of the abscess should shoxx health) granu 
lation 

Extremelj soft rubber tubes max then replace 
the gauze but the tubes should not be long enough 
to imtate the lining of the ca\nt> thex are merel) 
put m to prexent adhesion of the wound s edges 
Graduallx the tubes are dimirushed in number 
until one large soft tube remains There should 
be no haste m permitting the wound to close for 
fear of retention of discharge and perhaps ex en of 
spreading the gangrenous process wit^n In a 
month more or less according to the judgment of 
the surgeon based largel) on the quantitx of puni 
lent discharge the tube max be remox cd in the 
hope that the abscess xxill become obliterated 
With the finger in Uie caxat) and the patient 
coughing or straining one obtains a good idea of 
the chances of rapid obliteratioQ (Fig 6) 

WTien It IS not clear that xxe haxe a large bron 
chial opemng the test may be made of hax-mg the 
patient breath xxhile mouth and nostrils are 
closed A suffiaent bronchial stoma is one xxhich 
permits respiration through the chest xx all m these 
circumstances 

There need be no disappomtment if after the 
closure of the xvound it reopens once or twice 
This simplj means the temporar) replacement of 
the tube Epithelization of the sinus from the 
skm inward and the formation of a true broncho- 
cutaneous stoma results when the tube is left m 
for a long period This xxill usuallj require another 
operation for its closure and perhaps exen the ex 
tirpation of a good part of the remaimng xxall of 
the abscess a descnption of x\ hich is not called for 
here 

Now to go back to the beginmng of the opera 
tion Suppose that there is no apparent opening 
into free pleura The procedure may then be con 
tinned by opemng the abscess at once thus com 
pleimg the operation m one stage an advantage 
to both patient and surgeon The reason I men 
tion this last is because the former procedure is 
more common in these operations 

The patient should be informed that for many 
months possibly exen a year there may be a little 
occasional show of blood m the sputum dunng a 

cold I explain this by assuming that the blood 
comes from the hypersemic scar tissue which has 
sealed the bronchus I have nex er obserx ed more 



Fi-’ j ResuJtaflerevacuationandhealmgofupperlobe 
abscess The deformation of tbe scar produced an opaatj 
of tin region when ob««r\ ed roent^tnoloeicall 

than an occasional streaJang Between colds there 
should be no cough if the patient has made a full 
recox er> 

Peripheral abscesses in the middle ard lauer 
chest The procedure here is practicallx the came 
as that descnbed for upper chest foa but at the 
xery bottom of the thorax manx of these ab^cesces 
xnll be found adherent to the diaphragm whether 
they are penpheral or not so far as the nbs are 
concerned In making the diagnosis it is not 
always easy to differentiate between supradia 
phragmatic and infradiaphragmatic suppuration 
In cither case the fluoroscope max rexeal immo 
bility of the phremc muscle 
In left sidM lesions if the examination is pre 
ceded by the ingestion of cold carbonated x^ater 
there is the assurance of the presence of a gastric 
bubble which clearlx delimits the lower surface of 
the diaphragm 

If the disea e is nght sided a pneumoperito- 
neum either by needle puncture or in the female 
by oxygen insufflation through the tubes xvill 
suffice (Jlethod of I C Ru&n ) Pneumopen 
toneum of some kind xvill be particularly impor 
tant in the chrome cases 
The inasion for thoracotomy m the lower chest 
should begin m the eighth mterspace xvith fairly 
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generous resection of the eighth and ninth nbs 
and perhaps even of the seventh The remainder 
of the operation is on the same principles as those 
given in the description of the upper chest proce 
dure — the pleura is packed and the operation is 
divided into two stages if opening into the free 
pleural cavitv has been unavoidable 
In chronic cases I have been accustomed to 
make a lon^ sev enth or eighth interspace inasion 
employing the rib spreading retractor and freely 
entering the pleura The danger of empyema m 
this part of the chest and m these old cases is 
much less than when an opeiung is made from a 
putrid abscess in the upper part of the thorax 
Through thi wide incision adhesions will indicate 
the exact location of the abscess and the ribs di 
redly overlying the abscess can be resected pre 
paratory to the second or drainage stage The 
intercostal thoracotomy may then be closed with 

f iericostal and skin sutures care being used to 
lave the lung m contact with the chest wall by 
means of intrapharyngeal hyperpressurc as the 
last stitch IS tied 

No empyema should form and the shock is 
slight At the end of 3 or 4 days the area where 
ihc ribs have been resected is exposed and the 
il ccss IS drained 

Of these two methods I prefer the intercostal 
in s n because of the accuracy of localization 
indld not believe that thi method is as danger 
us a the accidental invasion of the pleura at a 
I rimarv evacuation of the abscess Another ad 
vantage in free intercostal incision and msfiection 
I that if there arc other suppurative foci they will 
be revelled and can be treated according to ne 
C S Itv 

1/ lal lung abscesses Suppurations within the 
I ng mar the hilum are particularly difficult to 
deal With The diagnosis is less certain and the 
near prt ence of large vessels is another embar 
rassin" complication Indeed some surgeons 
have bugt'ested waiting for spontaneous rupture 
into a bronchus or for (he extension of the access 
into a region more easily accessible Everything 
depend upon the progress which the disease 
makes i hether it is actually threatening the 
patient s life or not 


My preference m attacking these abscesses is 
throu<'h a large thoracotomy which permits abso 
lute orientation then a decision may be reached 
as to opening the abscess at once even with the 
certainty of empyema or marking the nearest 
approach usually from in front and reserving the 
drainage for the second stage 

Standardization is impossible m dealing with 
these mesial abscesses Those who are most fa 
mtbar with thoracic surgery will not object to the 
preliminary wide exploration One thing must be 
fully recognized and that is the danger of injuring 
the pericardium w hen the front approach is made 

The principles of the operations for lung abscess 
are alvays the same namely 

1 The head of the patient should be lower 
than his hips 

2 Ix>cal anxsthesia should be used if possible 
if not some extremely light form of so called ana! 
gesia should be used so that the cough reflex may 
not be abolished and the danger of aspiration into 
the opposite lung may be reduced Heavy nar 
cotic dosage and anssthesia by av ertm or other 
dru«^ should be avoided 

3 Evacuation should be by the most direct 
route avoiding free pleural involvement 

4 The drainage opening should be well above 
the lo ver limit of the abscess 

3 Manipulation of the cavity should be gentle 
so as to prevent dangerous hsemorrhage 

6 One should refrain from the natural surgical 
tendency to simplify multiple abscess cavities at 
the time of operation 

7 The packings should never be so firm as to 
dislocate the mediastinum 

8 Whenever adhesions are feared rubber dam 
should be employed as a packing 

9 The wound pattern makes comparatively 
little difference but an opening which promise to 
enter the abscess bv the most direct route should 
be employed with such preliminary or additional 
inasions as may be necessary for perfect exposure 
As a rule chest wall flaps should not be employed 
even though they apparently permit of drama e 
at the lowest point because frequent dressin s 
will be necessary and the flap impedes complete 
exposure 
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NASAL ABNORMALITIES, FANCIED AND REAL 

Tiif Rl\ction or iiir Patient TIieir AriEMprEo Correction ^ 
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W HEN the milkmaid of poetic fancy in 
formed the impertinent inquirer that her 
face ^\as her fortune she um\Utingl> 
bespoke one of the fundamental truths of our 
social contact a truth that has its greatest em 
phasis when the face happens to be a misfortune 
On every countenance is the imprint of the soul 
Its aims and its encounters so that he that runs 
may read At best however the reading is not 
always eas> and if the page be torn burnt or 
poorl> made the soul might feel that she were un 
fairly treated and e\ en desire a change Should 
remunerative empIo>ment or a change in social 
status be desired this change may become a 
necessit> 

Characteristics The nose is the most conspicu 
ous feature of the face and any exaggeration loss 
or deformitj renders it not only a target for un 
desired attention but is not inapt to produce de 
precatory or disquieting self consaousness The 
extent to which individual noses can vary both 
in size and shape without transgressing the limits 
of normahtj is greater than for any other visible 
part yet to be acceptable each individual nose 
must bear some harmony toward the features 
among which it has its setting 
Facial symmetry The large aquiline nose that 
can so fittingly surmount other features of classic 
mold becomes an absurdity when implanted upon 
a piquant face or on a face with a long upper lip 
or a large lower jaw and chin though the latter is 
a fitting offset to the large straight nose A small 
nose on a \er> large face can be equallj absurd 
(see Figs 22 and 41) 

Function Not only is the nose a dominant fac 
tor in determining facial appeal but it has also 
still more important vital functions in its relation 
to respiration and to aeration of the paranasal 
sinuses these functions ma> be compromised bj 
some abnormality m the form consistency or 
patency (see Fig 66) 

Surgical indications On account either of ap 
pearance impaired function disease or of some 
fanciful reason the surgeon ma> be consulted as 
to the possibility or advisability of changing re 
s toring or treating a nose which is not satisfactor> 
At mst thought the task of giving such advice 
imght seem simple compared with that of making 
the change but this is only relatively true In re 
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building or in changing a nose one is dealing with 
material facts related to anatom> and ph> sioIog> 
and with fundamental rules that have been for 
mutated m regard to the proper ensemble of the 
facial elements but m passing upon the advas 
ability of the attempt one must also take cogni 
zance of the patient s mental attitude If that 
has become a bit warped it can in the end defeat 
the mam objective namelj pleasing the patient 
regardless of the fact that the nevvlj made nose 
might be surgically and artistically as near per 
fection as the available material and our skill 
permit 

Motifs and factors Therefore we may consider 
something of the psychology of patients who seek 
facial corrections As a general working rule the 
more pronounced the deformitv or loss the more 
apt is a reasonably good result to be acceptable 
Fig I (see Fig 38) but conversely it is well 
to be cautious about embarking upon the correc 
tion of slight defects (see Figs 8 and 9) Ado 
Ie«cents of both sexes especially those who have 
no regular employment are more apt to be over 
particular than are the more matured and a pa 
tient s inability to state accurately and succinctly 
the particular thing that displeases him should 
excite grave self doubt in the surgeon s own abil 
ity to satisfy This same uncertainty should also 
excite the suspicion that the accused nose might 
not be the real fault Not infrequently a short 
or an over sized chin is the real but unrecognized 
offender (Fig ) It is sometimes difficult to 
foretell accurately the ultimate reaction but 
where there is a real question the patient should 
be given the benefit of the doubt the experienced 
man is not very apt to make a grave mistake and 
for the younger one a wrong guess is often pro 
ductive of much salutary though gruelling 
education 

Diagnosis and uorking plan The external nose 
IS made up of a cov ering of skin and subcutaneous 
tissue a supporting framew ork of bone and car 
tilage and a lining of skin m the vestibule and 
mucosa in the nose proper It should give ade 
quate and not too ample breathing space and the 
size and contour should not be grossly inhar 
momous with the face If after an adequate ex 
amination and history the surgeon will consider 

{Text continued on p Sop) 
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the results of certain operat \ e procedures can be fairl> 
accuratel> forecast Plan and check then operate only 
when the plan checks right 

Fig 4 A poorly planned attempt \ and C show the 
condition in which this woman presented herself after she 
had been worked upon in a city two thousand miles from 
her home for app o«mately 3 years by someone who e i 
dently started wnthout an adequate plan The defect had 
resulted from some sort of ulceration and its treatment 
B and D show the results that were obtained in 6ve opera 
ti\ e steps one of which included the remov al of the scarred 
nose and the results of the abortive attempt at repair She 
came twice to our cit> — once for 8g days and once for 15 
diiys — with a total of but 23 days of actual ho pitahza 
lion The economic esults of mishandling sneh as this 
unfortunate previously went through can b^e >ery de\as 
tating 

Fig 5 Normal but displeas ng A A dorsal hump on a 
"ose that was otherwise pleasing to the bearer and in 
wh ch there was no other exaggerat on that would be ten 
dered more noticeable by the removal of the bony hump 
In this case a satisfactory result was obtained by the sud 
cutaneous removal of the hump through an inasion made 
Within the nostnl More often there is an extra length of 
nose a droop of the tip or a width of bridge that would be 
come more apparent after the removal of the hump and 


cause the result to fall short of expectation if not al^o cor 
reeled 

Flo 6 Normal but d spleasing A A normal and other 
wise satisfactory no e with d sproportionalel> flat bon^ 
bndge The result shown in B was obtained b> implanlino 
apieceofcostalcartila e The pattern for the cartilage was 
obtained by building up the bndge with claj on a plaster 
reproduction of the face Not all flat bnd es can be sat 
factonI> corrected by this simple plan In addition it ma\ 
also be necessary to narrow the bony bnd e adiance the 
tip or shorten the nose or there ma> be a fault that can 
not be o\ercome by rational surger> 

Fig 7 Patient s wishes versus rules of syinmetr> In 
many the desire fo a certain particular change amount to 
an obsession and for such it is always safer to follow the 
patient s expressed desi es or refuse to touch the case M e 
rarely see one that can be talked out of the desi e and u u 
ally the impression is loo deep to be effaced b> a mere ar 
tistic improvement It is often a subconsaous reaction to 
derogatory comment The case shown in ■I was operated 
upon because he appea ed to be a perfectly well balanced 
individual who de^itely and succinctly stated that he 
wanted his nose shortened because he was guyed about 
the bp He expressed himself as bemg satisfied with the 
result but better facial contour imght have come from 
building out the chin and letting the nose alone 
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Fjg 8 111 ad\ised surger> apt to be disappointing 

From the history in this case it is probable that the original 
fault was entirely in the patient s disposition townrd and 
not with the nose itself She underwent an operation of 
her own seeking to change the shape of the tip This was 
done by a man of skill and pro\ ed to be fairly salisfactorj 
but she undertook to have just a little more work done bj 
another man \fter he had performed four more opera 
tions she was m the condition shown She had complete 
obstruction of the left nostnl and partial obstruction of the 
right with the whole of the lower part of the nose a hard 
mass of scar tissue The onl> worm while cotrcqlion here 
would have been a rather extensive removal of the dam 
aged organ and the making of a new one as was done in 
Figure 4 To this she was unwilling to submit and most 
likely went to someone who would do some further tinker 
mg People who are seeking unneeded and inappropnate 
changes like glowing promises and fall casj victims to the 
inexperienced or the unscrupulous 
Fig 9 Distortion from ill adv 1 ed surgery This patient 
falls into the same class as the preceding After an opera 
tion to reduce the size of the nostrils several others had 
been done to correct the damage resulting from the frst 
Besides the snubbing of the end and an obstructed air wa> 
the tip was covered by a noticeable rough scar It was the 
latter that caused her to eek further surgery but she al o 
relused to go through wnth the procedures necessary to 
obtain a worthwhile result 

Fig to Normal but displeasing This nose is simply 
large in every direction and abnormal consciousness of il 
was supposed to be interfering with patients accomplish 
raent and utility Anv plan to change it should take cog 
nuance of the fact that the enlargement was in all di 
mensions and that all should be reduced To do this the 
external covering was dissected free from the bone and car 
tilage as described under Fgure aS and m addition the 
posterior ends of the mtravcstibular incisions were con 
tmued out and up in the ala lab al crease externally The 
dorsal prominence was emoved and the bony bridge nar 
rowed The tip was made narrow by remov mg parts from 
the anterior ends of the lower lateral cartilages and the 
columella shortened by an excision of cart lage and skin at 
Its anterior end A triangle of skin was removed from the 
posterior extremity of each ala which together v ith the 
removalof a tnan ular piece of the vestibular lining further 
forward permitted of a reduction in the size of the nostnis 
This result was f nally satisfactory to him but the post 
operati e swell ng and subsequent thickening of the tis 
sues persisted a very Ion time It was thought that this 
latter might have been e ag<'e ated by an excessive leac 
tion following the use of a rasp to do the bone cutting or to 
the presence of raspings within the wound Th s is the last 
case upon which we used the rasp to remove a hump 
A\e have repeatedly observed that the results of at 
templed reduction of the size of the lower (the cartilagi 
nous) half of the nose v ere less sat sfactory than had been 
desired due to the fact that reducing the size of the carti 
laginous framework and of the lining d d not lessen the 
size of the exte nal skin covering which in this part is thick 
and rather inelastic In the case described removal of tn 
angles of skin from the posterior ends of the a!» at least 
P^r^'ally overcame th s difficulty In none of our cases in 
which It was necessary to emove areas of the skm co er 
from the tip or ala ha e the scars been objectionable 
And we have determined that n the future any patients 
demand ng a reduction in the s e of the Up (especially 
women) will be accepted w th the understanding that a 
sect on of skin might als be remo ed and that this would 
leave a detectable but most I kely a practically invisible 


Fig II Too short to be pleasing This is a profile of 
one of the bifid group m which there was the increased 
breadth between the eyes and a sharp groove in the tip 
and as m aU of these cases the nose was also short Be 
sides various procedures to lessen the breadth an inverted 
V \ operation was done on the dorsum supplemented by 
an oblique cut through the septum from the dorsum at the 
lower border of the bony bnd e downward and backward 
to the base of the columella This lowered the cartilagi 
nous part of the nose and al o the lip as will be seen in 
Figure 2 V and B 

Fig 13 \asal oddities — total absence This boy 19 
years old was bom without an external nose nasal pas 
sages or accessory sinuses but with a well developed na o 
pbaryiui He had the downward turn to the internal canthi 
that wc have observed to be a rather constant accompani 
ment of a unilateral congenital nasal absence The correc 
tion consisted first m removing both bhnd tear sacs and 
raising the canthi by switchmg a flap from each upper lid 
second raising a flap to give access to the site of the nasal 
fossa base at the upper Iip At this same operation witha 
finger m the nasopharym and a site on the base line of the 
skull as guides a tunnel was chiseled through hard and 
finely cancellous bone corresponding to the position of the 
natural nasal passages e-xposin as we proceeded the 
upper surface of the palate coverin" until the nasopharynx 
was encountered behind This new passage mto the naso 
plury'J'x was filled with a gauze roll covered with a thi k 
split km graft taken from the thigh The flap raised from 
in front of the bone was sutured so as to extend the floor of 
the new nasal passage forward thus ad ancing the upper 
part of the hp (compare Fi 12 C and D) The external 
nose was made m the usual way from a forehead flap The 
forehead was too low and narrow to g ve a pnmer sized 
flap with the result that the new' nose is short and the nos 
tnl openings are visible when viewed from in front The 
most interesting observation about this ca eisthat in spite 
of the fact that he had li ed 19 years v ithout a nasal pas 
sage both his health and his abil ty to do physical work 
were enhanced by giv mg him nasal breathing passa'^e 

Fig ij Nasal oddities half nose In th s patient the 
left half of the external nose was absent and the anterior 
narc was closed by a shell of bone hned with mucosa and 
CO e«d with skm and soft tissue Poslcnotlj the septum 
rested against the inferior turb nate bone Correct on con 
sisted in rai ng one flap f ora the fo ehead to make the 
Jmin" of a new ala and estibule and one flap from left 
check base at the dorsum of the half nose to be used in 
making the external surface of a new’ left half The left 
naies was opened with a gouge and the passage enlarged 
with a chisel and the resulting raw areas were 1 ned with 
skin graft By a senes of subsequent steps the left half of 
the external nose was formed from the cheek flap and the 
new vestibule was lined and the cheek defect filled with the 
forehead flap The left bl nd tear sac was removed and the 
canthus was raised up into pla e The unused pedicle of 
the forehead flap was eturned and the defect grafted The 
new air way is but partially efficient but he is satisfied with 
the appearance which was the object of his visit In a 
similar case vve found a quite ampl nasal passage behind a 
thm shell of bone occluding the anterior nares on one side 
Referring to C and D it will be seen that the improvement 
of the profile was not as ma ked as was the front view but 
this operation was done p imanly to improv e the view that 
he got in his mirror and thus sati fy him Had he wished 
it the whole nose could have been lengthened but at the 
expenseofmorecomplicatedoperating (Fig 11) In this type 
of surgery the customer xxho s the patient may not 
always be rght but if you unde take the correction he 
must be satisfied otherwise the operation is a fa lure 
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Fig 14 Nasal oddities half nose Another rantj is the 
condition of a half no e on one side and tubular flesh> mass 
on the other attached above in the neighborhood of the 
internal canthus open below lined with a patulous tube of 
mucosa which might represent either the lining of the miss 
mg Mf of the cTtemal nose or the nasal duct. The tears 
seemed to be drained out through this tube Thi condi 
tion 1 probablv do elv related to the half nose shown in 
Fi<nire 13 In the cases of half nose we hav e e.Tamined 
there has been a tubercle abov e the internal canthu fsee 
Figure rg) which correspond in position to the attach 
ment of the mass here show n and if this mass had sloughed 
off the condition of Figure 13 would have remained In 
the correction of this case an attempt w^s made to u e the 
mass having both covering and lining to reconstruct a 
patent right half of the nose with the remote hope that thi 
mi ht later continue to gro\ normally Howev er the lin 
ing pro ed to be inadequate and a compromi e operation 
was done pending mature growth when a half nose can be 
made from the forehead In the course of the operation the 
lacrymalsac was removed but later it was necessary to re 
mov e a much larger blind mucous sac from deep in the face 
that likely repre ented the nasal cavity of that side 

Flo 15 Nasal oddities bifid nose Occasionally a child 
IS born with a median cleft in the upper bp which must 
represent a failure of union of the globular processes of the 
nasofrontal process In this patient it appears that the 
cleft had extended up into the medial nasal proce s into 
the rudimentary apex producing a truly bifid nose In the 
attempted correction it was found that the prenmillary 
process had not de cended to its natural level but with its 
developing teeth was found in the intranasal space Thi 
was removed and al 0 a pyramidal mass of tissue with its 
base outlined by the nasion abov e the median end of the 
mucocutaneous 1 ne on each side of the cleft below and the 
two nasal tips laterally wntli the apeT toward the naso 
haryox Remo al of thi mass left a large nasal cavity 
aed th oughout with mucous membrane commun eating 
posteriorly with the nasophary'Tur and wide open in front. 
This was closed by undermining the face tissues until the 
two halv es of the nose and Iip could be sutured in the mid 
Ime This was a mechan cal success but the operation 
pro ed too severe and the baby died some time later 

Fi 16 Nasal oddities bitid nose In this case the 
original med an lip cleft had been repaired before it came 
under our observation The e was an almost complete e 
temal nose with two nostnl on one side and a complete 
half nose with its indi idual median sept m on the other 
Co rection here folio ed the plan described under Figure 
15 Figure 16 B shows a photograph sent when the child 
was 3 yea s old W hen mature growth is attained mo e 
work will be required to bnnt' the repair up to its greatest 
possibibties 

Fig 17 Nasal odd t es bifid nose A characten t c of 
this cond tion is an extensive b eadth between the eyes 
which may be the most marked feature Thi was de 
senbed by Gneg (Edmb "M J 1924 ns No 24 p 560) 
under the name of ocular hypertelon m and was thoUoht 
to be due to some anomalous overgrowth of the sphenoid 
^ne Ue have howev e preferred to consider the de 
formity of the frontal and ethmoid bones as secondary to 
something that occurs lower down in the frontonasal pn>c 
KsfseeFigs 13 14 i^ 16 andii which howsomeofthe 
d^erent variations upon which thi conclusion is based) 
Usually there 1 at least a notcim of the tip or an absence 
of half the nose In this case there is a defect of one la 
only but there 1 lack of len th of the dorsum that seems 
constant m all 

Pig iS Congen tal odd tie retracted tip Intheaboe 
Ci'se the medial w ngs and the tips of both lower lateral 


cartilages are displaced backward Correction consisted m 
freeing the columella from the quadrilateral cartilage 
abov e and also the bps and cheeks from the maxilte by an 
inasioo continuing upward from the buccal fomLx Also 
the skin covenn the lower half of the no e was di sected 
from the tip and lateral processes of the lower lateral car 
tilages This allowed the columella and lips to be ad 
vanced and sutured in this forward position 

In other casts the po tenor end of the medial win s lie 
buried within the substance of the Lp gi mg a short broad 
columella and if this is very marked it is necessary actu 
ally to lengthen the columella to make a satisfactory cor 
rection One plan of doing this 1 by including a trefoil flap 
from the surface of the lip wath the liberated columella or 
by using matenal from some other source fsee Figure 62) 
Sometimes the result can still further be improved by put 
ting a cartilage cantilever m the dorsum 

Fig 19 Congenital oddities retracted tip In thi case 
the columella was actually short. In the correction nothing 
was done to lengthen the columella itself but it and the lip 
we e advanced as far as practicable and the tip was made 
still more p onunent by the use of a cantile er cartilage in 
sert To give greater lumen to the nostnl the entral part 
of the lip that protrudes forward to supplement the colu 
mella was made narrower from side to side by excising a 
wed c from the thickness of the lip base toward the ante 
nor nasal spine and ed e subcutaneous at the base of the 
columella This was all done at one operation 

Fi*» 0 Nasal oddities retract on of nasal foundation 
Lack of forward progression of the parts of the supenor 
maxillary bones that border the sntenor nares vill cau e a 
retraction of the nose and a somewhat di bed face If 
the I nm of the nose 1 not too short a sati factory correc 
tion can be made by simply advanc n the cheeks Iip and 
columella on the underlying bone and cartilage and late 
supplementing by a cartila e insert m the dorsum. 

Fi» at Nasal oddities retracted foundation Short 
lining If m addit on to the etraction of the bony founda 
t on there i ery great shortening of the nasal linin this 
will ha e to be supplemented to make a satt factory ad 
ancement In this case the Lp and face tis ue» were f eed 
from the underlyin bone and the full circumference of the 
nasal bnio" and al 0 the septum were di -ided completely 
through at the anterior nares This allowed the nose to be 
drawn forward with a re ulting annular defect in the lining 
rhi defect was filled with two ends of a two tailed pedicle 
flap raised from the left arm and let m under the hp the 
arm bein" held m po ition with plaste of Pans and the 
nose held forward to a bar attached to a dental splint 
WTien the flap had healed m place the pedicle was cut and 
adjusted to the floor and the fomix of the Lp was sutu ed 
The defect in the septum was disrega ded Later the bndge 
was filled out by a cartila e insert 

Fig Nasal oddit es retracted foundat on and nasal 
deficiency In th case in addition to the defiaenaes de 
senbed 1 1 Figure i there 1 an actual lack of substance in 
the upper half of the nose requ nng not only a piecm -out 
ofthehmngmfrontoftheantenorna es butaI»o a supple 
mentiQ of the sk n and subcutaneous tis ues ov er the bony 
bndge This was done by the u e of a two tailed flap taken 
from the foreh ad and let in through a semilunar cut made 
ac OSS the bnd e On each side the ends of this cut ex 
tended down well into each ala labial fold and the thus 
outlmed flap below was dissected from the underlyin'^ 
periosteum as far as the f ee ed e of the bony bndge alon 
whidi the ina on cut throu h the lining and the septum 
The forehead flap was let in through this inasion and on 
each side one tail sutured into the hning along both its 
bo ders the two di tal ends being brought together in the 
imdlme of the floor This allowed the tip to drop dowm and 
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was inclining lo the 5 e!t as shown On the lIieor> that this domlly and then downward and forward iiberatm*’ a 
Is dae pnmardy to a growth distortion of the septum he small mass of cartilage which remained attached below fay 
was referred to a rhinologist with the su^^eslion that the a hmge pedicle of soft tissue This flap of cartila e was 
quadrate carlila"e be entirely separated itom its attach turned down on its hin e and filled the tnan^ular notch 

meat to the ma-tiUa and palate by the submucous remov al seen just ahov e the Up m A T^n the remaining part of 

of I centimeter or more of the cartilage throughout this the cartilage bone hump was removed cle 3 rl> with a five 
entire extent, ^though there was no visible correction at eights mch fiat chisel leaving the free edge of each cut 
the end of several months lime there was no further de nawl bone separated from the cut septum by the open 

jormity and it 1 possible that (he deformity may even dis anterior prolongation of the nasal fossa on each side A 

appear somewhat with growth narrow flat chisel was passed upward through the posterior 

Fig 2S Trauma plus growth distortion When this pa part of each intra estibular incision until it enga-^ed the 
ticnt was 5 years rdd ^e received a severe blow on the bony edge 0/ the antenor nares below the nasal bone on 
cose but her parents obsen ed no defotnuty until sbe was each side V, ith one finger m constant touch with one 
t® ti At 24 years she presented the appearance shown comet of the chisel fell through the sUn alonj, the outside 
la A A front view shows hltle lateral dev latioti of the dor of the nose as a guide the chis I was dnven upward cut 

sal hiK which is usually quite taarhed m these cases of ting at the depth of die valley between the nose and the 

growth deformity (oUoffin'» early injury Hie Idt nasal masUIa This bone cut usually starts below the nasal bone 

passage had been practically occluded by the sqjtaldevia proper but at any rate the bony side walls are loosened 

tion. A submucou resection of this deviation had been until the antenor cut border of each nasal bone can be 

done before the case was referred for improv ement of the made to fall medially into contact with the cut edge of the 

ttlenial contour Sometime Jatcr tfiroagh an mosioo yast septum Thi proc^ure does a»ay with the truncate ap 
each nostnl and cro sing the sUn at the anterior Durance that remain after simply chiseling off a hump 
columella the nasal covenng was elevated and Tbecartiia e flap was turned dovm and anchored by means 
t™® the underlying bony and cartila^vnoo frame of one split Ik suture and the skm me ion v as closed 
“^^ghout Its whole Mtenl At the g eate t pronuaence withdrawn e B Shows the re ulc 40 day after ooera 
of the dorsal hump just at the lower border of tiie bonv twn bad been penorrned Some swelling about the tip of 
arch a cut was made into the quadnlatcral cattUa'ro tir t the no e i tiU cv ideiit 
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31 Congenital deformity plus growth distortion 
harelip The whole pnmar> fault m a harel p is a simple 
failure of a normal cleft to close al the natural time I rom 
then on the growth of the surrounding tissues becomes m 
creasin Ij distorted the amount bem" somewhat propor 
Iwnate to the extent to which the cleft temams patent and 
the t me elapsing before a proper adjustment and closure 
IS made In near!) all such no matter how si ght the cleft 
there is a droop of the lower lateral nasal cartilage which 
gjxes form to the ala and a spreading and a backward d s 
placement of the nostni In one sided clefts there is also 
a deviation of the whole nose to the pposite side with a 
deviation of septum and flattening of tip on deft side 
^rly forceful winn" of the maxUi: to close the boh> 
cleft does not itself correct the above nasal displacetnoils 
desenbed and m addition may be followed by a lack of 
forward progression of the anterior part of the upper jaw 
carJj loss and malrelalion of the teeth also a droop of the 
tip of the nose and due to the maxillary letraction back 
ward displacement of the upper hp and of the lower part 
o* the nose In this pat ent the deformities present at b rtb 
could have been corrected further distortion p evented 
tnuch gnef and many useless operations avoided if a simple 
proper adjustment had been mode of the soft tissues of the 
nostni at the on inal operation in early life 
the correction here shown was done when patient was 17 



Ft" 34 A Fig 34 B 


jears of age and consisted m splittin'» the columella be 
tween the cartila es rotating the n^ht nostril into proper 
posit on and open and resuturing the Iip At a second 
operation, the lips and cheeks were freed from the septum 
and the matilte and this mass of soft tissues were ad 
vanced on the underlying bony and cartilaginous frame 
work and sutu ed m this new pos tion After healing a 
prosthes s that carries cuspid and incisor teeth and which 
holds forward the upper hp was made by her dentist 
Fi 33 CoDgen tal deformity plus growth distort on 
harelip Case nmfarmongin and histo y to that shown m 
Figures* Besides thedi tortion of the nose Ip andupper 
jav this girl had also an abnormaHj long chin that was 
shortened by removal of part of the lower border of the 
bone togivea more pleasing balance Jo the face shown inB 
Fig 34 Congenital deformity double harelip With 
the complete double hare) p the distortions are different 
but still more pronounced the most stnfcin" feature being 
the forward displacement of the premax 11a and prolabium 
on the columella asm A If iheseptumiscutacrossbfhind 
the displaced premaxiUa and the latter forced backward at 
tune of on inal closure of hp it is apt to drop in betn een 
instead of remaining in front of halv es of maxdlar niis re 
suits in a snubbed nose a retracted upper hp and a bonv 
palate cleft difficult to close Four correlated operations 
close the palate and 1 p rather satisfactorily as m B 
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Uh e has btcn properly placed it can be convenientl) 
caned to a mote desirable ouUine after it has healed firm!) 
m place as was done la this case Tlus however requites 
Uiat the dorsal covering be again jai ed \\Tjere the de 
presswa is symmetrical as in Figure 37 the pattern is cut 
rwa two pieces of flat sheet lead one for a fongitudmal 
and one for a transverse section butmthe above a three 
dimension lead pattern was cast m an oven-dried plaster 
mold made from a cb> model built up 00 the cast and re 
moved without distortin it The bulge of the nasal bones 
to the tight atiH shows a little more noticeable in the 
Q&oto raph than in the 0e h Had the lateral displacement 
wa any mote marked it would have been advisable to 
have carved it with a chisel before implanting the car 
hia e This ts nn extra step to be avoided where un 
necessary 

F» 39 Normal but displeasing In these days of can 
dor aad open discussion public education etc the Sat 
nasal bnd^ may be resented by its host not only for its 
Bsmmeiry but from a deeper possible significance of an 
mneriled Of acquired luetic causative factor In A thede 
pression is a natural one and to the trained cbnician there 
is BO 5u estioa of luetic origin However many seek a 
conwtioa of a naturally somewhat depressed nasal bridge 
and tor that purpose we use a costal cartilage implant that 
av Olds giving any suggestion of a dorsal conv exity (Figure 
39 B) 

Fi 40 Prosthetic inserts The tendency of costal car 
e to curl is increased if a bending strain is placed upon 
It One case came under observation in which such a pillar 
of costal cartilage had been implanted into the septum ;ust 
above the columella which was hold ng up the lip a outn 
bet of months later Ordinanly this might have been con 
siaered a good result but the subject was a movie ac 
tres and was seekii^ further correction on account of the 
resulting extra width deviation to one side and downward 
displacement of the columella and its unnatural pillar hke 
appearance 

One Can more or less successfully use an implanted mass 

any pathological process present and each of the 
anatomical components separately also the facial 
balance and the pauent s mental reaction and tn 
addition •will study and experiment upon plaster 
of Pans and plastic reproductions of the face he 
"ill usually be able to make a working diagnosis 
and prognosis and where indicated a plan of 
correction (Fig 3) The general plan of correc 
lion should always be worked out before decision 



Fi 40 I Fig 40 B 

to bring forward a depressed nasal tip if there is a suSi 
cicni resistant foundation of depressed dorsum upon w hich 
to rest the longer base of the lev er But a ihm long stnp is 
apt to bend and if an> major part of the anterior lower jjor 
tion of the quadrate cartila c is missing a short implant is 
more apt to be drawn backirard than to hold the tip for 
ward It has been advocated to put a supporting pillar 
into the cptum along the upper border of the columella 
but this we do sol us because of the bebef that the 
width of the piece required would impinge upon the breath 
mg space and because of the danger of iM bending or be ng 
extruded under strain A Shows outl ne of a nose m which 
foUovving a pus mlection of the quadrate cartilage there 
was suffioem loss of tie lower part of the caJlda^e to per 
mit of a retraction of the tip with lessened air way Some 
one had attempted to correct this by putting in a dorsal 
raassof cartilage supported by a mortised pillar of cartilage 
m the cotuRietia As the suppottm pillar mdually gave 
way the tip dropped and the upper end of the dorsal piece 
tilted forward as can be seen There being no upper fixa 
tion of the insert it is probable that there ne cr was 
enough downward thrust to giv e proper length to the dor 
sum Rehef was again sought not only on account of ap- 
pearance but because the rmnologisl who referred the pa 
tient attributed headaches to the partial obstruction to the 
free enlrance of air into the vestibule Ac the operation 
both pieces of the original insert were rtsioved and a piece 
of a nb cartilage graft was insetted la such a way that the 
upper end of graft could ossify to the nasal bones to 
make a ngid support to the tip The lower end of the graft 
was of cartilage The tip with its contained part of the 
graft was held forward tnth an inlranasal splint fixed to 
the upper teeth pending firm union with the nasal bones 
above (see Figure 43) In this particular case inspiteofa 
stormy convalescence due to an autogenous itdection of the 
graft from a pimple r 3 days after its insertion and subs 
quent partial sequestration the remaining part healed w 
place See Figure 40 B taken 9 weeks alter the insertion of 
the graft 

to operate is made (see legend under Fig 38) 
This will save time and missteps v-ill facilitate 
the work and improve the result (Fig 4) 

Tyfies prgsented The conditions that are pre 
seated for correction may be roughly classified as 
coming under the headings of 
A Normal noses n i th av erage facia! sy mmetry 
but with which the patient is not satisfied As a 

(Text c ni n eS 0 p Sit) 
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F 4 N nnal b t lad harm ni He th f ft ta g f the n sal 0 en b> hi el ng loose th 
h^ dpplpa flssmldbta tf m gptf the bridge ach d d by dnft n 

h in j n th the the la g bold h n The p t t bad th 1 b rated n sal bo s mes 11> nt 1 both th d rs m 

h mi d f cu d the the ef th t as th f and the b w f pi la dth N t that tb drop 

tu t be hi ged Inth q ill n th e s$ ti p b k f tb ft ti s f th h s all wed tfi 
cal I th th I at 0 of the D t 1 d th sndth f qpp I p t com n co t t with th 1 we with t tra 

th b e c cam fl ged by the d rsat c n ty r I ib m r the e pre f th m th has he m 
k d th e 11 b c m stnk ng]y d t s o p d 

th h mp rem d The fo on will e (he L f F 43 T ma with d placem t fi at -d tal 

t bl d d ppo tm nt f wh eded the b pi t Uo ) d t t beth re« It f m di t rted 
Isoshtecd dthbdemd roalltth ram g wth m luni that q re sect d r pi cem t 
p t 0 In thes p 0 edly qu 1 th n will l»oqefi.tn t pot f (4 weel 

tnl apt t b ly n w d the pp 1 p d wo p If tb epl e d bnd eq t b h Id f raard 0 f r 
wad ntl n 5 ttbel tt ssh te thani abty 1 wdaatthmdlethicabtbde thaad 
me tt mpts t f reed n p t will ca coll ps f ju table pi t att ch d t d tal p ec c m nted t the 

th al withp talob tract n Not n B that with th t lb A Shows grwthditrton od I»othe«c fi 

n nd h rt gofth tpthe tnl ha e bee me ecente s aoftben htl r>7n Isa B sth pL t 

me d d d th upp 1 p h d pp d d wnvra d pi c whe twam t edfr m 4 wkC 
1 th t h r th p m t m h $ bee me 1 $ t Sb w th It 

bl F 44 Tra m th di pi ceme t fi. t -d tal 

F 4 Nomlb td pi I tfu ca both the wn Lateral di pi m l / ee Ij ca bep inf 

tv f (h d rs m d the d p w e bjected I t tb m dl a d f the «ept m ha t bee brok t 

b t t d e f p nme tlh md ngitiin Ids will IiL I> et the bnd t t al po t on wh th 
5 m dt warm tth cl th t th I gtha d mp t is r 1 ed If th le d > fo th di 

h RW eth m j fact ndth ta tr g fa w Id plac m tt co t b effect !!> fLedino ftw 

r ultf 01 0 ect thes d U gth Ightd real wa>-s UTi nthe backward d pla m t th bnd 

c t)t m Hhdisopilb truct d can be & ed bj a iJ wi which ges th 1 w ed 

tad fleet f tb 1 w e bord flhqdrtectig fthboy bnd s d ru thro h th e«e b 1 

to th nght t b 1 fi t ttempt d th correct d t a tises th ft t ss 5 1 b nch r d t in la 

by g p ih k n g d ubmu sly em g t olb n the oppo tc dc If the c t ty f ih bnd 
a g d iz d tn 1 f m th 1 we nd f the q d t t m h d ma ed th n dj tab! b fi ed t 

cat! whch 1 dedlh b truct gport wtbmtb ppe d tal plint d Th latt r more coinpi 
rght D InJ Ued w Jso em ed from Ib pp Catedm tb db th sawd h Idof f In (F 43/ 

lat ralcatl ges d th dg 1 ed with pbts Ik Aft I ca wh h a It t m > be ece^sa^t 

h 1 n h d t k pi th It was 1 11 t t f in bilize the b d w th ch I b f it b 
t ry d t d st p th colum 11 was n w d pi ed (The ta g r may g g th bo 

d r ed and tra ght I g t th und bo snuDdnll h 1 which r mad thro ha m a 

dThghthpttepedhmlftthcliy hi 0 ) , 

c still e t ta th t h wa n rfectly t sfied with F 45 T um with di plac m t fi. 1 0 -d tai 

the r It Wi in I th c ect n f Id di pi cm l 1 1 

Fig 4/3VmlbtdpI gThh htyp n e Stand gwh th d t d t t growth f m n t 

of m what ample p po t wa w shed po ly m > b ec sary tfeethlwrbod JUie 'ept ™ 
attra t pet t j lady f tvp »d e from the mx II rd to shift tl te ally eway “ 

Id blame he f desn h Th a acc m th Itcanb co e tlyh Id npl e h wn “ 
pi bed by ch I ff th s of b d c til figu 
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class these constitute a prac 

of husmess or a nuisance ,p a 

titioners wuFomt ‘'"‘*,'‘”''} ,w.TOtients » 
and 7) Unless the attention of these ^tiem 

definiteh concentrated “P™ it 

element such as a simple and if 

IS better for the '""''‘'.‘’"fLttef fcr the pa 
he wiU accept the advice also ^ 

tient that the desired correction not be 

tempted (Figs 8 and 9) , , ala 

B NoL normal or neatl> so that totnjim^ 

^'^sm or some other cause modifica 

harmon> to warrant a rational su g 
Uon The nose ma’. 
long (see Fig 42) too short ^ig ) 
sal hump (see Fig 4 t) depressio ( 
some other non pleasing correction 

\\ ith these can be grouped as f ar as 
IS concerned all the congemtal miofbaWof 
absence ol the entire nose (Fig 


T\s 4i 

the nose (Figs nrSSsion^f the^nose 

surgery according to the imp ess^^ 
the patient hts K'"'” accomplished 

nith rvhich the patient is sen 

"d" detirLs 10 have the correcuon 

loss of tissue but 

accurate!) ' tja„« and bones replaced 

ken or misplaced cartilag a ^ 

(TmI c nt ttdon P 81 } 
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F 46 Tra ma with d plac m at A bl d ect <1 

b Iw d d maybe pw d h a cnimpt ng ff ct that 

both flatte s d hort tb n If this s n t named 
t }} ected It d fficuft (a sto the 1 gth lat A 
Sb w a 0 that ec ed ch an j ly d w n by 
S ve k I te Th asal bone we e th a p d f ce 
f 11> f n d to t op the p t lly u ted fract 
li e d held forwa d with a d] table b pb t t 
ta bed t the t eth Th had b en tear n th I o g f 

tb ht t bule which th sc rm fa d dra n tfa 
bord f th st 1 pwa dnthtsd Tbsw a 
ected by \ \ p t m th I tu f the % t bule 
I 47 T a m with di plac m t A Show the p o 
fi] f g rl who f m bl w fa tae n th >e an a t 
d t fa d th asal b es d e a beta n the na I 
p of th ma 11 d th sept m crumpled cb 

gwhthdb n hgha 1 eno t thtrmhm) 
E id tly h geo 1 c a t n mm d t ly afte the ac 
c d t d d t pe nut of th se bo b g pr ed f rward 

d h Id n the p pe sh pe and po t d »b o e n 
late th y w e t umly fi. ed t b m ed n tb ong nal 

f ct pl es C rrect n w « attempted by i sert g 

h 1 ach atnl d c tt g the bo y no e free I 

d p plane po bl and ci d g with t som f the 

bo y fl of th f tal Tb m was p d fa 

frwdspo bl dbld with plmt Late ft new 
bo y fix t h d cur ed t lag w ted I 

bn th bnd e st 11 f th forw d 

F g 48 T m with d plac me t A bl w on th 
bnd wh b 11 tt dp ds th I b n s may I 
thru t t d th sal p s es of the m Ua and th 


1 crytnal bo es th s den th d ta c b t th 
temat c thi Th s d pl me t f the c th b ry 

ot bl with It ely 1 ttl flatt g f th b d e If 

seen ly jt likely th t s th 1 bo e e pn d f 
w d the b s t the ba Id be qu ed m ally 

the w th th mb d finge w th fo cep p d t 

b thorbt m lofth lac ymal s \\eb en $ 
of th Iv b t h lat m de th rrectio 

though no ch desmil t thatf cm 1 

/ th / crym 1 ac B rh b k b twe th d 

p no tcum th fo m 5 u ded by ts 1 t d t 

pu hed tw d t e p e the bo y ma This 
m ds fhc tlyj alld ct to 11 wth c Uut b 

b ught t the n m 1 p t D d also t lu w the 

D sal b dg p p rly 1 d g thi the int m 1 palp b I 

1 gam 1 1 cut d t bo y tta bm t is em ed b t th 

dorsal bode f the bndge p rved Th 1 tmalta 

sal I g me t pl d bv 1 p f No 00 4 d y catgut 

th t eat d m ge w thi ch ft c th tb 
t and p smg fro t of th 1 rysial cs nd t t,hC 
tb ough th D sal c V t d 1 the pt m th kn t 

be ng t d t a th As the knot a wn t ght the 

c tb p 11 d inw d nd will bee m & d the by th 
s b fo e tb catnt h s bee me b 0 bed B Sh ws th 
ect a obt m d by this m tb d 
Fig 49 b ft t estorat n t p a d la from rm 
fl p A Sh ws y gwom wholotth tpoftb 0 
d m d n half f » al f m n d t The p 
wb cb « m d f man arm fl p p ed q it s t f ctory 

ptf the f tthattg w log fine hi aD rt 
Th e we ep rm ne tly d t y d w th d m b t th 
d was s m t to e a 1 gbt hn k g f th lis 

sh -n B Rad t n f d piJ t w s nly in 
cept on 1 ca nd h e n f d it p fectly I s- 
f ctory . , 

Fg5 Sftts rt tntpfrm m flap A 

1 s f th t p th t te ds t th tr 1 11 f t 
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Fig 51 A Fig St 

ration of lining and co\ enng as well as the nostnl border 
This requires a flap that is not only large enough to restore 
the tissue actually lost but to obtain a blood supply m its 
new location In this case the flap was taken from the arm 
Fig 51 Soft tissue restoration nose and upper lip from 
chest and forehead flaps In this case it was necessary to 
remove practically the whole nose and the full thickness of 
the lip except the vermilion border because of an inflltrat 
mg parafRnoma This was done with a cautery and while 
waiting for the burnt bone to be thrown ofl and the 
wounds to clean up one flap was prepared on the forehead 
to make both linm and covering of the upper lip and one 
on the chest for the nose A Shows the step at which the 
gross restoration of the lip had been made and the defect 
on forehead recently grafted B Shows the finished case 
with final adjustment of the 1 p and completion of nose 
with cartilage implant The arm or chest flap is thicker 
and softer than one taken fro n the forehead is apt to be of 
an off color and not capable of same amount of molding 
Fig 5s Soft tissue restoration of ala by a cheek flap 
Following the removal of a small growth and repair of the 
defect the patient was seen with this condition There is 
a norma! lateral overhang of the ala the loss of which is 
very noticeable even though the wall of the nostnl is in 
tact In this case a flap was turned from the fullness of the 
cheek contiguous to the upper hp base above and apex just 
above the corner of the mouth The borders of this cheek 
defect were sutured together leaving a temporary drawm 
up of the lip and a scar that is so inconspicuous that it 
does not show in the photograph 
Fig 33 Soft tissue restoration vestibular wall from 
cheek flap This 13 year old boy had a piece lost from the 
nasal wall and the 1 p injured by the bite of a doj, 6 months 
prev lously Repair w as made from a cheek flap taken from 
just external to the nose base toward the inner cantfaus 
and pointing tow ard the corner of the mouth At the same 



Fig 53 A Fig S3 B 


B Fig 52 A Ft s B 

time the flap was raised the lip scar was opened and re 
sutured the ala scar w as also excised up to base of the flap 
The cheek defect was sutured closed which drew remaining 
part of ala outward this in turn enlarged nasal defect 
sufficiently to receive flap This was sutured m place its 
end being doubled under to form alar border and lining of 
vestibule B Result 3 years after the operation 

Fig 54 Soft tissue restoration surfaced with free skin 
graft Where the lips and cheeks are also burned estora 
tion of these by surface grafts will contribute to the nasal 
improvement In thi case besides the split skin grafts 
that corrected the ectropion of the lips the drawn up t p 
of the nose was released by a diamond shaped full thick 
ness graft put in across the dorsum The irremilar scar on 
the side of the face and under the chin could be further im 
proved by more extensive surface grafting 
Fig 55 Soft tissue restoration lining from neighboring 
flap and covering from skm graft In this patient the plan 
used in Figure 02 was somewhat reversed The 1 nmg was 
made from a flap of the external surface bordering the de 
feet which was turned in on a broad pedicle and the exter 
nal defect which then was of the siae of the on inal defect 
plus the area of the turned in lining flap was immediately 
filled with a full thickness skm graft taken from behind the 
ear Th s allowed the operation to be completed at one 
step The area from which the sk n graft was taken was 
completely hidden by suturing the holders of this defect in 
the crea e where the ear joins the skull 



Fig 54 A Fig 54 B Fig 55 A and B 



ryd bnt t d y t tr 
ihfm pla h 11 ia 


r B 57 A Fg S7 B 

C at 1 by a f k ga 
ft f 1 ss th f II th cknc h a u 

y t tr t d « the (f d t do 

h II c tbmdef m 


t 1 fifldttbetbil g that 

b tfu t b th g p c th m t sat f t y t at o 


Fg 58 A 



' B F 57 C Fg 57 D 

ga th t p d the no tnl t b t tw t ml 
u w th t 1 d p es Th graft b g Uun 
do n t f t If dd to th b tru t Som t m thi 
m t b p led e en mo th 
I a wh eh ra g th 1 by hiftin 

flpfka m sa d whhb main 

th y ca be p the! t d by g th p k g with 
spitgaft No attempt m d t f mth g ftt ti 

s e f thed f eta d p f k tl t he ro 

s u d I ke th n g f AI k 1 cz p ck 
F S7 Soft t t to 1 gfmamflp 

Wh the cat lag well the 1 g mi g 

tho gh the k n c nng tact the ped cl fl p 
th than f esk g ft qu d I th fl p 

t k f om th m 3 ha g bee m d th po 

bl wa I t by c tt g th co! m 11a t rsely j t 
b k f th 1 p Lat afte th ped cl f th flap t 
d dj t d th 1 mella was r t d pi ce Th 
t p na d b t ] ttle to m ch d d tby se t 

I g pec f t lea tl g 

F 58 S ft t e to I p t 1 1 g a d c 

gfmf hdflp The bo p t ompl t 

lo g I g d s ppo t t e 0 r p rt f 

the n se w th h I f the wo d d c tra t 

^t d tort th m g p t Th ect n m t t 

onlj stor th 1 b t I bn g th d pi P j ^ 
the poperpo t Th form wa do b> iw pedi 1 
flpfmthf hdto f hich tnp of w 

c 1 1 ge a mpl tdbf b g thmdw Mth 

tmtbep lyppaedflpw bo btdwt 

th all b d g w m ed th t th 1 d 
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Iig a Fig 59 B Fig 59 C Fi 59 D 



Fig fio A Fig 6c I? 


tip could be brought down to the proper level as shown m 
B Though in this case the costal cartilage that gives 
ronunence to the dorsum was implanted into the lining 
ap before the latter n as brought down it 1 usually a bet 
ter and safer practice to restore the lining and co ering 
completely to allow these to heal in for some months before 
inserting the cartilage This hone e add an extra step 
to the operation (see Figure 36) 

Fi 59 Soft ti sue restoration tip from forehead Hap 
Sho?, s a boy who lost the tip of the nose from the bite of a 
horse In this as m the preceding case the flap had to be 
formed so as to replace the lost lirung as well as the ala bor 
der The pictures B and D were taken 4 weeks after the 
operation The swelling the lines of union and the skan 
grafts on the forehead are still quite evident 
Fig 6 Soft tis ue restoration of columella tip and 
part of linm" and co enng from forehead flap In this pa 
tient the loss due to an ulceration which occurred m the 
growing period included the columella tip of the nose and 
the external surface was so shortened that lengthemn was 
al 0 necessary Thi was done by a forehead flap that was 
6 St let in through a trans erse incision below the bony 
bridge to line the vestibule and form the t p and columella 
and at subsequent steps the flap was cut and the pedicle 
to lengthen the external surface Th s let the uptilfed 
air drop down to their proper level (see Fi ure 50) 

, Soft tis ue restoration ala resto ed from fore 

head flap A Show s a boy 20 > ears old who from the acci 
dental discha ge of a shotgun at rathe close an^e 14 
months p eviously lost the ra d part of the lower jaw most 
of the right side of the lower lip and chin quite a bit of the 
n ht side of the upper hp and ri ht ala of the nose the 
J^'^nor part of the upper jaw and correspondin*' part of 
the floor of the nose \\h le doing other repairs a flap was 
rai ed from the right side of the fo ehead with its base 
above the inner end of the left orbit S x weeks later this 
^as tu ned down and with its distal end doubled ove it 
self to make a lowe bo der and lining for the new pa t of 



Fig 61 A Fig 6 B 


the vestibular wall th s was tnmmed and sutured into the 
defect after the distortm scar from the ala was remo ed 
thus rcstonng the or ginal si e of the defect and allowing 
the remaining part of the ala and that s de of the tip to be 
brought to their natural pos t ons At subsequent steps 
the base was cut across and adjusted the pedicle uncurled 
and implanted back on the forehead and the remainin'' 
granulating a ea co e ed wnth a split skin graft The free 
border of the new part of the ala was thinned out by an 
intramural excision B Shows his appearance 21 months 
after A was taken During this penod in ten major or 
tnino steps the lower jaw was first united m the midline 
later cut obliquely m the mental region spread 1 terally 
and again united to restore proper width to the arch and 
occlusion to the teeth The lip were worked toward each 
other and o er to the right The left cheek was advanced 
and the upper and lower lab al fornices were restored with 
split skin grafts implanted upon a wax form 
All of th s would fall short of its present appearance and 
utihty were it not for a set of ingenious dentures that was 
patientl> and painstakingly worked out by Dr J \ 
Brown to whom and to other dentists we are indebted for 
the final satisfactory outcome of a great many 0/ our cases 
Though his appe ranee is no longer conspicuous patient 
can mast cate and he appreciates what has been accom 
phshed n common with a great many others of his kind 
he IS rathe ins stent on having still further work done 
Outside of the unnecessary depth of the skm scar we 
beheve that all has been done that good judgment calls for 
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F g 6 S ft t s St t p t 1 1 ng and co 
ring f om k n g ft d h k flap Sh ns f 11 th k 
1 s n th t b I wall f wb h the 1 ng w m d 
fmf kngftthtwa mpla ted on th de 
fac f ch ek fi p at th t m t was fi t ra d Late 
when the fl p n fitted t th ternal d f t the u d 

lyingskmg ftn ss t d nth 1 ng An therandpo 
bly s mpler pi wh h w h c used t sp ad th f 
skin graft 0 t nt ted t the t th t m th 
t m 1 11 p put in pi ce that th d r » rf f th 
flap sh Id firm CO t twthth wsurf c fth g ft 
but th s mak s o all na f th g aft wh the \ 11$ 
yielding 

F g 63 Soft t e c nretatositha ped de 
flap I th c 1 filt at pa fTn h d b n jected 
Removal f 11 1 down t b e and ca t lagc w 


n d B \V t k n fte compl t of th t f t 

f th f h d fl p I f months m ch of th bj 
1 0 abl thi k s 11 h d app ^ „ , , 

Fig 64 Soft t t rat on c 1 m U d hmn 

fomhadflp ^\•h p t the m 1 5 “ 
the 1 n ng f the est b 1 11 w e p 1 

g e b for bl d ppl> to the 1 m 11 Th 1 

mil dthlngpimtj , h ther t ght 
gl d the nder b d f the 1 m 11 a d f the 

t p m t m ke one umnt rupted pi e Thi 

some I n tyandoftn fwm e t p tha cam t 
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of not onlj the columella but of some space on the under 
surface of the tip 

Fig 6 Soft ti sue restoration ala bj a band flap In 
th scase the covering of the whole side of the face had been 
destrojed with radium m the treatment of a cutaneous 
angioma Most of the restoration mcludmg the side of the 
nose was made from a chest flap but the overhang of the 
ala was still missing and this latter was obtained from a 
flap taken from the inner side of the am 

Fig 66 Air friction the overhanging tip In the above 
Case the nostnls \ ere large and the vestibule ample jet 
the patient was distinctly conscious of a respirato^ effort 
that wasrelieved by raisingof the tip of the nose He was 
tderred by a rhinologist to have the condition corrected 
This was relieved b> removmg a wedge shaped section 
from just within each vestibule that included Imin and a 
section of the lower lateral cartilage and a fuU thickness 
Pledge from between the columella and the septum The 
bases of the wedges removed all joined each other inside 
of the tip Suturing the borders of the defects after under 



Ft 68 A Fig 6S B 

mining the skin of the tip upward gave the result sho vn in 
B There is alv ays some tendency for the tip to slump 
down a little and some ov ercorrection is ad liable 

Fig 67 Normal but displeasin From the history it is 
probabte (hat the condition shown m I was mostly due to 
pre lous attempts to correct a fancied deformity The 
condition in B was obtained by a costal cartilage implant 
One does not al rays obtain quite 50 plea in^aresult Note 
that there is a httle sug estion of the objectionable round 
ing of the nasal tip often e idenced after an implantat on 
Fig 68 Soft tissue repair repair wnth dermal flap This 
roan bad suffered a puncture wound of the skull at the ba e 
of the nose three years previously leaving the depress on 
shown This could have been filled with a bit of cartilage 
and the skin borders approTunated and sutured It was 
considered preferable to raise a flap of de epitbehalized 
derma with its subcutaneous tissue corresponding m size 
to the area of the depression and switching it downward on 
a ped cle attached to the left The skin and forehead ti sue 
bordering the on inal defect and also the cont guous defect 
resulting from the raising of the dermal flap was unde 
mined and approTimated by one continuous suture kne 
with the result shown m B 


and as thorough as possible and not to do so 
whenever possible is a serious injustice to the pa 
tient (see Figs 24 25 and 26) 

D Obscure or questionable injury in infants or 
joung children in which there is swelling of the 
bridge and possibly a history of nose bleed but no 
evidence of a fracture or of cartilage displacement 
(Fig 27) Often these are followed by increasing 
and ultimatelj severe deformit> (Figs 28 29 30 
and 31) It IS thought that the condition here is 
primaril_y due to some injury of or compression on 
the quadrilateral cartilage with sub equent band 
ing and intense hardening of this structure which 
IS accompanied by a secondary distortion of the 
bony and soft tissues In view of the seventy 
'\hich Such changes may reach it is good routine 
practice if consulted early to give an anxsthetic 
and forcefully pry upw ard on the nasal bones from 
^Uhin on the chance of correcting some slight 
displacement At least this would eliminate a 
rather common subsequent imputation of neg 
hgence If seen after the aberrant growth of 
the septum has become evident by external dis 
tortion it IS equally good practice to have a 
sympathetic and competent rhinologist remove 


submucously the lower third of the cartilaginous 
septum This tends to destroy the foothold that 
appears to be an essential factor m producing the 
increasing bony and cartilaginous distortion and 
should be done as soon as a definite deformity is de 
tecled the standard dictum in regard to septal re 
section m children being disregarded (see Fig 7) 

E Another common instance of growth dis 
tortion IS the increasing lateral displacement and 
alar droop which is more or less marked m cases 
of harelip where the proper relation of the base of 
the columella to the labial attachment of the ala 
IS not restored at an early penod of life (Figs 32 
33 and 34) 

F Actual loss of part or all of the nose and pos 
sibly part of its foundation either from accident 
inyuiy or disease the remaining parts possibly 
having become displaced by scar or abnormal 
bony growth (Fig 35) In the correction each in 
dividual damaged or lacking component anatomi 
cal element lining covering and supporting 
framework must be restored but first any active 
disease or infection must be eliminated and as a 
prehnimaiy operative step distorted tissues must 
be liberated and replaced 
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inemons When necessary external inasions 
mav be made on an> part of the nose because if 
properly sutured and 1! there is not abnormal ten 
Sion the scar will ordmaril> become unnoticeablc 
For implantations molding of the bony bndge 
and bone excisions the masions are made parallel 
to and just Within the nostril border but for bet 
ter access the intravestibular incisions can con 
\ementl> be combined with one made externally 
across the columella ju t under the tip This 
places It in a rather invisible site and allows the 
skin covering to be dissected upward to display 
all structures below the middle part of the bon> 
bridge Unless the vibnsste are exceptionally 
thick or long it is possible and weha>e concluded 
advantageous to disregard them and make the 
intravestibular part of the incision between the 
hair and the border of the nostril 
Saddle nose For the saddle nose vanous inert 
substances are advocated for implantation under 
the skin to fill out the depression These include 
rubber guttapercha celluloid ivorj metal etc 
(see Figs 63 36 and 51) as well as autogenous 
live grafts of bone or cartilage (Figs 37 38 and 
39) We prefer the latter but have used ivor> 
when cartilage transplant was contra indicated 
and a nb costal cartilage graft when rigidity was 
desired to support the Up (Fig 40) 

The humped or aquiline nose is more apt to be 


too long than short and to have a drooping tip 
Dorsal humps may be removed with a saw chi el 
or a rasp Use of a saw for this purpose requires 
the highest quality of skill The field for the rasp 
IS limited and the results are apt to fall short of 
being satisfactory With a chisel one mav re 
move as much offending bone as desired in one 
piece or bit b> bit but great care should be taken 
not to leave bone fragments or raspings behind as 
they may lead subsequently to deforming thick 
enmg A sharp lateral biting forceps that will cut 
on only one side and is slim enough to work 
through the intranasal masion isvery convenient 
for removing pieces from the dorsal border of the 
quadrate cartilage and slight irregularities from 
Uie chiseled bone At this same operation the 
nose can be shortened and the droop corrected bj 
removing wedge shaped sections from the colu 
mella and from each lower lateral cartilage and 
contiguous vestibular lining Sometimes the full 
thickness of the wall must be included The 
truncate appearance that remains after a 
marked dorsal hump is removed is corrected by 
shifting the nasal bony supports inward after 
they are chiseled free from their maxillarj, attach 
meats By cutUng the lower lateral cartilages and 
molding the tip some more or less pleasing com 
promise between what is desired and what con 
stitutes good surgery can usually be obtaineu 
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here All of the above operatu e plans might be 
included under a heading of intramural opera 
tions and are done through concealed inasions 
(Figs 41 and 4 and 4 

Fractures and malumons In displaced recent 
fractures little is required but possibly forceful 
release of the impaction uith replacement and 
splinting Displacement in an> direction can be 
controlled bj an adjustable splint attached to the 
teeth (Fig 43), but i lateral deviation ma^ be 
anchored bj an interstitial wire attached above to 
the mobilized nasal bridge and below to a molar 
tooth of the opposite side (Figs 44 and 45) 
Through and through wiring penetrating the 
fracture lines across the base of the nose fastened 
over lateral lead plates on the two external sides 
of the nose might satisfactorily restore the promi 
nence of a sprawled out nasal bridge but intra 
nasal packing is rarely sufficient. Fixation may 
be gotten with plaster of Pans head casings but 
in diese there is always considerable movement 
A nose cannot be crushed m without either tear 
mg or crumpling the quadrilateral septal carti 
lages and this should be immediately straightened 
to Its natural position and all gaping tears in the 
lining should be repaired when the bridge is ele 
vated The replaced septum gives support to the 
bridge but if it is left crumpled or torn it consti 
lutes a permanent nasal obstruction (see Fig 24) 
For malumons or growth deformities the chisel 
may have to be u«ied freely (Figs 46 47 and 48; 

iioji tissue losses For replacing a damaged or 
lost nasal covering there is nothing assatisfaclorv 
as a skin covered flap of forehead tissue (see Figs 
4 and 35) but perforce w e hav e used pedicle skin 
uapb from the arm (Figs 49 and 50) and from the 
chest (Fig 51 s,ee Fig 65) For relatively small 
losses from the nasal cov ering a pedicle flap may 
be taken from the fold of sUn and subcutaneous 
tissue that runs alongside of the nose downward 
and outward on the cheek (Figs szandsjl This 
IS more pronounced and more usable in middle 
age than in youth Surface skin defects can be re 
paired by free full thickness skin grafts taken 
preferably from behind the ear (Fig 54) Large 
areas of loss especially if these include the sub 
cutaneous tissue are better restored by a forehead 
flap that has seasoned long enough to allow it to 
he sufficiently thinned without risking blood sup 
Pv (see Fig 63) One can sometimes line a small 
tuU thickness defect by a pedicle skin flap raised 
immediately adjacent to the defect The raw sur 
tace which results after turning these lining flaps 
IS double the size of the original defect and is cov 
cred With one free skin graft (Fig 55) Free^Ut 
skin grafts are appropriate to restore the nasal 


limng m areas m which the supporting framework 
IS intact (Fig 56) but for restoration where the 
lateral cartilages are damaged or part of the full 
thickness of the nasal wall is missing we prefer 
skin carried m on a pedicle flap because it does 
not shrink (Figs 57 58 59 60 6i 62 and 63) 

A missing columella can be restored by a flap 
from the lip or cheek or forehead (see Fig 60) but 
we usually resort to a hand or wrist pedicle flap to 
get more tissue and avoid a noticeable scar (Figs 
64 and 65) 

The nose like a house requires a foundation 
upon which to rest and when the foundation is 
lacking or deficient, it must be restored or supple 
mented (see Figs 3 and 35) 

The air uay The nose is an organ of respira 
tion therefore, free nasal breathing should be m 
sured Rai&mg the drooping tip or lengthening 
the columella of an otherwise normal nose will 
often facilitate the intake (Fig 66) A nose with 
ample nostnls that has its Up tilted upward may 
take in air so freely as to cause excessive drying 
of the lining In some instances this can be ad 
vantageously lowered with a dorsal insert of car 
tilage(Fig 67) 

Abnormally large nostrils can be reduced by 
removing sections through the full thickness of 
skin cartilage and lining Losses of skin or sub 
cutaneous tissue about the upper part of the 
bridge can be replaced by a skin covered pedicle 
flap or a dermal flap from the forehead (Fig 68) 
The over effort to draw m air through small or 
obstructed nostrils more often through nostnls in 
which the air stream is impeded by an overhang 
ing tip may cause collapse in the upper part of 
the ala w hich further increases the obstruction 
The splinting of the collapsing wall by the in 
tramural implanataUon of cartilage shavings has 
been advocated but we have confined our efforts 
to the attempt to do away wath the cause of the 
obstruction 

Postoperatiie hemorrhage It is not practical to 
tie cut vessels in doing intramural nasal opera 
Uons usually pressure for a little while will con 
trol bleeding but occasionally in spite of ordinary 
precautions the thickness of the wall will balloon 
up with clot For this reason cartilage grafts are 
sutured in place and small drainage tubes are in 
serted through stab slits in the lining m such a 
uay as not to touch the implants and external to 
the dressings a molded thin tin or copper splint is 
held in contact with the dorsum with light 
padkmg m the v estibule (Fig 60) 

Sutures may be left in place much longer than 
on any other part of the face because the nasal 
skin does not scar easily 



S20 


SURGER\ GYNECOLOGl AND OBSTETRICS 


HYDRORRHCEA GRAVIDARUM 

JAMES R GOOD \LL OB E BA MD CM DSc FACS Montreal C nad 
CI u IP (cuo fGjTD I g7 dObstt MGiIlUiu f 


H YDRORRHCEA gravidarum is a clinical 
entity that is seldom understood and more 
rarely diagnosed It consists in a slow 
accumulation of uterine secretion between the 
uterine mucosa externally and the chonomc and 
amniotic membranes internally (Fig i) It is 
separated from the true arrmiotic fluid by the am 
nion and chorion Hydrorrhcea nexer occurs be 
fore the fourth month of pregnancy because prior 
to this penod the decidua \era and reflexa have 
not yet agglutinated to obliterate the uterine 
cavitj Consequentl> anj uterine secretion prior 
to the fourth month of gestation would drain 
through the cervix Later than the fourth month 
the secretion will become encysted in the uterine 
ca\it> for a more or less prolonged period The 
length of that period will depend upon the rapiditv 
of the accumulation and the distance of the col 
lection from the internal os of the uterus Even 
tual)} no matter how far the fluid n)a> be from 
the cervix it graduallj burrows both b> dissec 
tion and gravity between the membranes and the 
uterine mucosa until it bursts and escapes through 
the cervix The fluid is clear and to the patient 
and doctor is indistinguishable from amniotic se 
cretion It is frequend) tinged with blood due to 
the sudden separation of the membranes from the 
uterine wall at the lower pole of the collection 
Lsuallv for several da>8 after the rupture there 
IS a constant drainage of a cleat or slightly blood 
stained fluid Sooner or later the detached mem 
branes adhere and the cavity is obliterated the 
fluid ceases to escape and begins to accumulate 
anew only to burst through again This may re 
peat Itself several times 
Invariably the escape of the fluid is mistaken 
for rupture of the bag of w aters and both the doc 
tor and the patient are held m suspense for the 
beginmng of labor that does not as a rule set in 
The amount of fluid that may so accumulate be 
fore rupture will vary with the height of the col 
lertion in the uterus and the firmness of th« umon 
betw een the decidua \ era and the decidua reflexa 
In one of my cases the amount could not have 
been less than a pint and the accumulation and 
rupture were repeated five times during the one 
pregnancy 

\Vhen rupture takes place it is impossible to dis 
tinguish between it and rupture of membranes 
and escape of the amniotic fluid The diagnosis 


can be made only after the lapse of a few days 
Once the membranes have ruptured and the liquor 
amnu has escaped labor must come on The in 
lerval very rarely exceeds 4 days \\Tien it does 
the diagnosis may be seriously questioned 
On the other hand the bursting of a collection 
of hydrorrhcea does not predispose to the onset of 
labor The rupture is usually neither preceded 
nor followed by any pam 
Textbooks rarely mention hydrorrhma gravi 
darum or give it but scant consideration \et it 
IS a common malady and is overlooked because it 
IS so seldom understood In a recent meeting of a 
society of eminent gynecologists and obstetricians 
a very pronounced case of hydrorrhcea gravi 
darum was reported as a premature rupture of the 
membranes and escape of the liquor ammi at the 
seventh month and the pregnancy went on to the 
full term When told later that his case was one 
of pronounced hydrorrhcea the author confessed 
that he had never heard of the condition 
It IS tempting to assert that hydrorrhcea gravi 
darum is a sequence of a chronic endometritis but 
the truth of the matter is that we know nothing 
of Its causation In one instance the author was 
compelled to do a hysterectomy 3 months post 
partum for a bleeding submucous fibroid In her 
last pregnancy this patient had had a hydror 
rhoea that had burst twice This is the only case 
m which a possible cause could be demonstrated 
Id none of the other cases w as there any thin c\ en 
remotely suggestive of a cause Eleven un 
doubted cases hav e been under the author s ob 
servalion in the past 3 years Many minor dis 
charges of fluid simulating small collections of 
hydronhcea were also seen but though suspicious 
the element of doubt m the diagnosis makes it 
imperative to leave them out of the reckoning 
The number of times that the fluid may reac 
cumulate after bursting vanes considerably 
Among the authors cases one ruptured seven 
times with a large amount of fluid on each occa 
Sion Ordinarily there is but one rupture late m 
the pregnancy Not infrequently under the 
stimulus of uterine contractions at the onset of 
labor an hydrorrhcea may rupture and give the 
impression of an early rupture of the membranes 
Many ingemous explanations have been offered 
to describe how rupture of the membranes may 
occur and yet the forewaters be prevented from 
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escaping The real explanation is found m the 
rupture of a hydrorrhoea 
The following case will illustrate the course of 
the disease 

The author was called m consultation in a case of p>el>tis 
ofptegnancy Patient as 6 months pregnant \\henpal 
paling over the pregnant uterus there was a sudden pain 
less «n3sh of fluid that flooded the bed For 4 days the pa 
Uent discharged a watery fluid tinged with blood Tl eon 
et of labor was awaited at any moment Suddenly the 
fluid ceased and pregnancy went on notmallv Subsc 
quentli she had three similar floodings and a last one 
shortl> after labor set in 1 he patient had lost her f rst an 1 
only child in labor and the author was requested to lake 
care of her m this pregnancy knowing her history of 
repeated hvdrorrhcra the question at once arc e whether 
the amniotic sac had reallj ruptured It was later found m 
Uct and the membranes had to be ruptured artificially at 
the end of the first stage One jear a^o she gave birth to 
her third child mth a history of hydrorrhoa almost imdar 
to that of the econd pregnancy Her first pregnancy was 
free front thi complication Some pathological change m 



the uterine mucosa must ha e taken place between the 
frst and the second pregnancy There was no menstrual 
disturbance or other symptoms to suggest a cause 
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T he reduction en masit of a strangulated 
hernia is of such rare occurrence that onl> 
b\ a stud> of the collective experience of 
others can one acquire familiarity with the sub 
ject This accident which maj be dehned as the 
displacement of the hernia tumor without relief 
of the strangulation occurs according to Comer 
and Howitt m o 3 per cent of cases of strangulated 
hernias These authors collected i 6 j8 cases of 
strangulated herma from the records of St 
Thomas and St Bartholomew s Hospitals and 
found onl> 5 cases of reduction en masse UTien 
one considers that the incidence of strangulation 
is according to Berger 35 per cent then it is seen 
that reduction en masse has a frequencj of i m 
o\ er 13 000 hernias or o 0075 per cent of hemtas 
undergo reduction en masse In fact Eliason re 
\ le \ ed the records of 1 2 000 herniorrhaphies and 
found no case 0! mass reduction 
An instance of this condition is felt to be un 
usual enough to \ arrant recording and since 
there is no recent Enahsh resume of the subject 
the literature has been reviewed and brought up 
to date 

HISTORA 


This disorder was first described bv SaMard 
\ho observed in 1093 an operation for strangu 
lated femoral herma and after the subsequent 
death of the patient evamined the lesion post 
mortem Saviard appreciated that the hernia 
mass had been displaced without the relief of the 
trangulation and published his observations in 
1702 This communication received little com 
ment and the possibihtj of the accident was not 
appreciated until LeDran in 1727 presented be 
fore the French Academj the second case This 
presentation led to a heated discussion and though 
LeDran s statements were substantiated bj 
DeLafaje and Arnaud manj prominent sur 
geons including Louis doubted the existence of 
such a lesion However with the report of 2 new 
cases bj DeLafaje m 1705 and the confirmation 
of Scarpa Sabatier andDupujtren the acadent 
of reduction en masse of a strangulated herma vvas 
recognized as a fact Scarpa maintained that the 
inguinal sac must be small but later cases of scro 
tal hernia disprov ed his contention Sabatier vvas 
the first to point out the greater incidence in m 
guinal hernia In 1819 J Cloquet from expen 
ments on cadavers described thi mechanism m 


volved in false reduction and postulated the ne 
cessity of separation of the structures bindm the 
neck of the sac and the internal ring 

Sir Charles Bell was the first in Enjand to de 
scnbe the complication but to Luke belongs the 
credit of bringing it to the attention of English 
surgeons In 1843 Luke reviewed and studied 
the subject and demonstrated that the sac was 
ordinarily displaced to the properitoneal position 
(Figs I and 2) 

In 1840 Langier described a case of detachment 
of a colkr of tissue which strangulated a loop of 
bowel within the abdomen (Fig 4) 

Birkett m 1859 collected 37 cases and de 
scribed mass reduction by posterior rupture of 
the sac with displacement of the strangulate! 
bowrel behind the pubis (Fig 3) 

The first American publication was by Black 
man who presented a case and reviewed the sub 
ject There followed sporadic reports of cases 
with a review bv Slreubel Finally in the twen 
tieth century the papers of Rowland and Corner 
and Howitt in England Hommel in Germany 
and Chavannaz in France have considered the 
subject from the modem viewpoint 
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Fig : The usual result of reduction <« IS to /orcc 
tresacand strangulated contents to a propenconeal post 
tion This has been found to occur m 77 per cent of the 
cases 


wnstal » was visible nor ivas there evident distention 
the abdomen was flat to percussion and no penstaltrc 
sounds were heard on auscultation The liver Udneys and 
spleen svere not felt nor were there palpable masses There 
was slight tenderness in the epi astriuro but the remainder 
^the abdomen was non tender without spasm or rigidity 
The left internal logumal ting was normal while the nght 
ring was dilated Howev cr no mass or sac couM be felt 
through this ring and there was no impulse on cougbmg 
wth testicles were within the scrotum and showed no 
abnormality Rectal examination was negative 
^boralory examination of the urine showed the color 
to be amber reaction acid specific gravity i oj6 albu 
nun slight trace sugar none microscopic examination 
negative Examination of the blood showed haemoglobin 
100 per cent white blood cells 16000 differential count 
rormai The 'ttassermann test gave a negative reaction 
von protein mtrogen was 42 milbgrams per cubic centi 
chlorides 455 milligrams per cubic centimeter 
following da> January 17 all symptoms had sub 
sid^ and the patient felt well His temperature was nor 
^Ibut the white blood count was still elevated to x$ 500 
tinJanuaiyiS there was no change tbepatient wassymp 
>^om free and sitting up m bed enjoyin" a book The ab 
dominal examination was as recorded except that the ept 
gastric tenderness bad disappeared During the early 
moramg of January ig the patient again began to have 
o ht lower quadrant pam which was followed by v omitmg 
t he pam originated at a pom t just above the right intemal 
ih^inal nng and radiated into the epigastnum There was 
a tender mass about 5 centimeters in diameter just below 
icourneys point Slight spasm was felt over the ina«s 
DUtnoreboundtendemesswaspresent Thengbtin uind 
^nai was empty and the mass could not be felt through 
the intemvl nng or by rectal examination In reviewing 
the case it appeared that at bis previous illness be bad re 
ouced en masse the strangulated hernia and for some reason 



Fig i In lypercentof thecasesofrcductioneiiio e 
the strangulated iscus was displaced from the inguinal to 
the properitoneal pouch of an inguinoproperitoneal hernia 
without disturbing the inguinal sac 

the strangulation was temporarily relieved only to occur 
at the present time 

Tinal diagnosis Reduction of strangulated inguinal her 
nia en masse Operation advised and accepted 

Oferaiion Under nitrous oxide-otygen anaesthesia a 
high inguinal incision was made The inguinal canal was 
opened and found to be empty The mass could not be 
reached through the internal rint' $0 the wound was e 
tracted upward and the internal oblique and transversali 
muscles were opened m the plane of their fibers thus ex 
posing a hard fluctuant thick walled mass outside of and 
depressing the pentoneum The mass was opened bloody 
Quid was evacuated 30 centimeters of j,an renous small 
bowel resected an end to end anastomo is was done with 
siJk and the bowel replaced •I clamp was then inserted 
through the internal ring the sac grasped and brou ht 
down to the inguinal canal to re establish the normal re 
lations After the incision in the internal oblique was su 
tured the sac was ligated at its neck and ex ised and a 
Hoisted repair was done The operation was well tolerated 
The postoperati e course was afebnle and the wound 
heaUd finrdy by first intention The patient was d 
c^ijtCd well on the eighteenth dayafter operation 

The history of this case is unique that of 
Wdlbham s second case being the only ont, which 
IS similar to it to be found in the literature The 
reduction eu f/iasse did not result in complete 
strangulation and tvas followed by an interval 
of 3 weeks during which the patient was free 
from sjmptoms before gangrene of the bowel 
dexeloped In Walshams case a free interval 
of months occurred before there was a return 
of strangulation 
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REVIEW OF CVSES 

The report by Corner and Howitt m 1908 
recorded 137 instances of reduction en masse of 
strangulated hernus The value of this study is 
materiallv diminished bv the lack of authority of 
the cases reported and Sy the absence of a bibli 
ographv Moreoier these authors omit data that 
were considered desirable to analyze so that it was 
necessary to review the previous reports to obtain 
full information on some topics Unfortunately 
not all of the earlier papers were a\ailable and m 
others the very information desired was omitted 
so that in the renew of the separate topics the 
number of cases from which data was obtainable 
for statistical study was recorded To the 137 
cases reported by Corner and Howitt are added 
56 0/ recent occurrence giv mg a total of 193 cases 
reported to date This total includes 2 cases of 
obturator hernias (37 and 160) one of umbilical 
hernia (i) which after careful consideration ha\e 
been excluded from the senes leaving 190 cases 
Both the cases of obturator hernias were con 
sidered to be instances of spontaneous reduction 
en masse by muscle action One may consider 
them also as merely strangulated obturator her 
mas The case of umbilical hernia could be par 
tially reduced en masse but shortly the tumor 

Uf lythpp ITqt IJtbb dThim 
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returned and it was operated upon with the tumor 
out and as a strangulated umbilical hernia Of 
the remaining cases all are either of the in u nal 
or femoral types 

EXrOtOGY 

Reduction of a strangulated hernia en msse 
usually results from taxis but it may occur spon 
taneously or from an incomplete operation The 
mechanism of spontaneous reduction is some hat 
mysterious but it is possible that if an in uin^ 
propentoneal hernia is present the result can be 
obtained by a shifting of the siraneUlated loc^> 
from the inguinal to the propentoneal locus of a 
bilocular sac 

Before the de\ elopment of an aseptic technique 
operaUxe procedures for strangulated hernia often 
consisted of division of extrapentoneal sliuctures 
without opening the sac (fear of peritonitis) This 
and other equally Wind procedures have le ulted 
m 8 Cases of reduction en masse at the time ot 
herniotomy , , 

In 138 cases 83 or 60 per cent were reduced oy 
a physician 48 or 35 per cent were reduced by 
the patient and in 7 or 5 per cent reductionw^ 
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spoataneous Thus it is that taxis is responsible 
for the accident of reduction en titasse in 95 per 
cent of the cases aad this fact is one of the \er\ 
good reasons for the substitution of carl\ opera 
lion for taxis in the treatment of strangufat^ 
henna Some surgeons fed that mampulalion 
should never be used for example MacLaurm is 
quoted I have no hesitation m saving that U is 
safer to do an earl> operation even b> candle 
light in a bush humpj without a nurse and b> 
local anaisthesia than to venture upon the perilous 
seas of taxis One must apprecmte that taxis 
was the accepted method of treatment of strangu 
lated herma of our predecessors everjone trying 
hts hand (and strength) before resorting to opera 
tion So that in a report covenng the last two 
centuries the proportion of cases reduced bv a 
ph}Sician Will be higher than is to be expected in 
the future In fact if onl> the cases reported m 
the last 30 jears are considered it is found that 
the doctor is responsible for onl> 33 per cent 
rather than 60 per cent of the false reductions 
But it IS probable that we will always have lU 
advised prolonged and vnolent taxis practiced bv 
the patient or his friends and so the occurrence of 
reduction eft tttasse wiU continue 

pAirroioGv 

SufBaent description was found m no cases 
for a stud) of the result of the accident of mass 
reduction In los or 92 8 per cent of these the 
sac was displaced to the properitoneal position 
and of these m 85 or 77 3 per cent the entire 
mass was outside of the inguinal canal (Pig 1) 
while la the semauung 17 or 15 5 pet cent an 
ingumopropentoneal sac was present with the 
strangulated viscus m the propentoneal position 
(Fig 2) In 8 cases or 7 2 per cent the false re 
duction occurred bj rupture of the sac and dis 
placement of onlj the strangulated viscus It is 
probable that this percentage is high since such 
an unusual event will probabJ) alwajs be de 
scribed If this proportion is computed on the 
basis of the entire series it is found that rupture 
^ the sac occurs m onI> 4 per cent of the cases 
Two vaneties 0! this latter condition are found 
The first desenbed by Blackman is rupture of 
the posterior wall of the sac with displacement of 
bowel behind the pubis (Fig 3) The strangu 
lation persists {tom pressure at the neck, of the sac 
or at the point of laceration of its wall The sec 
ond type results from invaginaUon of the sac 

like the finger of a glove turned inside out with 
tearing o£F of a collar of tissue which strangu 
jates a loop of bowel free within the abdomen 
4) Reduction en fuasse by rupture of the 


sac is caused b> violent manipulation and since 
there have been no recent cases of this condition 
it IS probable that it will become of historical in 
terest onlj 

The usual method of false reduction b> dis- 
placement of the mass to the propenloneal posi 
tion occurs m three wa>'S The most common 
method is the conversion of an ingumopropen 
toneal herma into the propentoneal t\7>e The 
presence of a preformed propentoneal pouch mav 
offer a point of least resistance for the displace 
Kient of the strangulated contents, of an inguinal 
hernia and since the inguinal sac is usuallv small 
in these cises it is not tUfficult to shift it into the 
propentoneal pouch 

The assumption of the existence of a preformed 
propentoneal sac explains the mechanism of the 
act of mas reduction in manv cases It gives a 
reason for the di'crepancj occasionallv ob erv ed 
between the siae of the hernia seen in the inguinal 
canal before reduction and the much larger sac 
found It operation Final}) it explains some of 
the bizarre positions assumed bv the dtaplaccd 
tumor such as between the pubis and bladder 
deep m the pelvis in the ihac fossa or even po 
tenor near the sacroiliac jomt If a propentoneal 
pouch occupied an> of these positions prior to 
reduction then the strangulated mass would be 
displaced to the location of this sac 

The second method of displacement to the pro 
peritoneal position is b> separation of the sac 
from the surrounding tissues and particularlv ihe 
neck of the sac from the mtemal ring The entire 
mass IS forced through the fascial nng to a propen 
toneal position without relieving the strangula 
tion at the neck of the sac It is probable that 
this IS the usual mechanism involved m the reduc 
tion en fnasse of femoral hernias Recentlj ^ome 
authors have doubted the possibiht) of such an 
event but there appiear to be well authenticated 
cases proved bj operation or postmortem ex 
amination in whi^ this separauon of tissue 
structures has resulted from vigorous matupula 
tion 

The third means of propentoneal reduction is 
b) the removal of the strangulated bowel from 
the inguinal to a propentoneal pouch of an in 
gumopropentoneal hernia ait/ionl dislocating the 
inguinal sac Mojmihan feels that these ca«es 
^ould not be considered as reduction en masse 
but all the essentials of diagnosis and treatment 
which prevail for the condition apply to this 
group a> that the failure to di place the inguinal 
sac appears to be of onlj minor significance 

The great importance of the presence of a pro- 
peritoneal diverticulum of an inguinal hernia m 
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permitlmg reduction en masse has been ^onn 
and it IS of interest to see how such a condition is 
brought about Halstead considers the most un 
portant factors to be 

a Pressure of an imperfectly fitting truss which 
closes the external ring but not the canal 
b Repeated and unrestrained efforts at reduc 
tion of an inguinal hernia which has a narrow neck 
to its sac 

c Congenital defects such as undescendcd tcs 
tide narrow external ring or congenital propcn 
toneal diverticulum 

DIAGNOSIS 

The hi tory may give the only clue to the diag 
nosis of reduction en masse The usual sequence 
of events is that a hernia of some >eats standing 
becomes strangulated and is reduced with more 
or le & difBcuJtj- At the time of reduction an 
absence of gurgling an unusual amount of pain 
a sudden giving v,ay of resistance or other un 
usual features may be noticed Partial tempo- 
rary relief may follow this maneuver but usually 
there is a persistence of local pam colic vomit 
m obstipation and distention and the patient 
presents obvious symptoms of intestinal obstnic 
tion 

The local diagnostic signs are quite variable 
In too ase in which definite information is ob 
tamable 4^ per cent show no local abnormality 
in 35 per cent a tumor is felt high m the canal or 
above the internal ring in 16 per cent a palpable 
tumor i felt in the lower abdominal quadrant 
and in per cent elevation of thf testis of the 
affected side is observed In manv of these cases 
mention is made of an emptv canal or a dilated 
internal ring Impulse on coughing is rarely 
eh lied 11 the history does not arouse suspiaon 
the local diagnostic signs are often not suffiaently 
obvious 10 attract attention and this probably 
K counts for the failure to diagnose the condition 
until abdominal exploration or postmortem sec 
tion IS don Rarely is the pre operative opinion 
as certain as was that of Dupuvtren who being 
misled by the patient s history operated upon the 
wrong Side and finding nothing opened the oppo 
site side to relieve a strangulated loop 

ige In 1 86 cases the average age was 49 > ears 
The youngest patient was 13 y ears and the oldest 
was79 Only 8 per cent of the ubjectswereunder 
30 wfailedp per centwere between 3oand 60 and 
23 per cent were over 60 years 
Sex Of the r8i cases 158 or 87 3 per cent 
were males and 23 or 12 7 per cent were females 
Type oj hernia In tSS cases 164 or 87 2 per 
cent were of the mgumal variety while 24 or 


12 8 per cent were of the femoral tvme That 2 
cases of obturator and i of umbilical hernia ha\ e 
been lepoittd but are excluded from this senes 
has been mentioned 

Side smol ed Ot 154 cases the tight side was 
involved m 99 or 64 3 pet cent the left side in 
55 or 55 7 per cent 

Duration 0/ herma prior to teduebon en viosst 
III lit) ca es 

Uod day 
d yt xy r 
to sy an 
Slo oyear' 
tot y rs 
a t 3 ye re 
o e 3oy t 
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Many authors merely state that the hernia was 
present for a long time 
Surgical approach 

c r I 

I gumal ncsion 3 ;6 

Rectu o roitiin nun 7 iS 

Comb oed in ui al and bd rn i 
ci»ioas 9 C 

T lal c e 249 


In the mayonty of the earlier reported cases an 
inguinal incision was used but the development 
of modern methods has resulted m the perform 
ance of abdominal exploration in /O per cent of 
the recent sub3ects In Eliason s patient and iti 
my own aMcIurncj tj-pe of incision nes used to 
expose the tumor or to enter the abdomen Thi 
maneuver would appear to be of some value m 
conjunction with the inguinal exposure since the 
strangulated mass often cannot be reached from 
the inguinal canal without cutting across the 
fabers of the internal oblique muscle and hence 
weakening the abdominal wall In ca e 0^ a 
doubtful diaoHosis an esploralory incision near 
the midline is to be preferred 
Jlfortofity Total cases 18S 

Case r 


In u alh r a 
Keco cry 
Death 


97 to 
67 4 


64 

P moral hem 

P ve y 7 

Death I 




SUMilARY AND CONCtUSIONS 
1 The reduction en masse of strangulated her 
mas IS of rate occurrence being ob ervedzn o W7y 
per wnt of hernias and in o 3 per cent of 
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which are strangulated This gi\ es an incidence 
of the accident in 1 in o\ er 13 000 cases of hernia 

2 A stud\ was made of 190 cases and it was 
found that this e\ ent happened most frequently 
in middle aged male subjects who ha\e had a 
right sided inguinal herma for many j ears 

3 The strangulated mass is usually forced to 
a properitoneal po ition though the acadent 
occurred b\ rupture of the sac and displacement 
of only its contents The phy siaan is responsible 
m 60 per cent of the ca'ses 

4 The presence of a preformed properitoneal 
sac b» the greatest factor m permitting the aca 
dent and such a pouch is probably most fre 
quently formed by the use of a poorly fitting 
tru s 

5 The diagno is is made from the history of 
continuance of symptoms of mtestmal obstiuc 
tion after the apparent reduction of a strangu 
lated hernia. I/ical signs of the di order are often 
absent but a tumor may be palpated above the 
internal ingumal nng or m the !ov er abdominal 
quadrant 

6 Early operation is mdicated smce the con 
diUon carries a mortalilv of <0 per cent in femoral 
hemi»a and .,0 p**r cent m the mguinal type 

7 Th'‘ po_ibilit> of reduction en masse of a 
slranguLtrf heni.a is on** of the reasons for the 
aban'^oaiseat of tans by the medical profession 
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RECURRENCE EOLLOWING SUPRAPUBIC PROSTATECTOMY 
FOR BENIGN HYPERTROPHY' 
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O NE phase of prostatectomj for benign hj 
pertrophj has receu ed but little attention 
m the literature and that is the question of 
recurrence It has generally been assumed that 
with the remo^al of the prostate and the return 
of the patient to his daily routine his relief is 
complete and the possibilit> of further trouble 
from the prostate which now reposes in a bottle 
on some laboratory shelf is out of the question 
Everj now and then hov, ever a case is reported 
m which recurrence has followed an apparently 
complete remo\ al of the prostate Because of the 
infrequency of such cases serious thought has not 
been given to the matter 
A discussion of this subject should be most 
carefully approached from several angles and 
before considering these angles I would like to 
report the 2 following cases Both the onginal 
operation and the operation for the recurrence 
were performed by m>self so that ail data with 
regard to the prostatectomv and specimens are 
at hand Three other cases operated upon for 
so called recurrences are not included in this 
report for the reason that the prostatectomy 
was done by other surgeons m other hospitals 

C\SEi TJS aged 64 years entered the Presb>tcmn 
Hospital February 25 1914 Twenty years ago a diag 
nosis of pulmonary tuberculosis was made thereupon the 
patient spent 2 jears m a siiutanum at the end of which 
time he was pronounced cured As a young man he bad 
an attack of gonorrheea from which he made a complete 
reco\er> without complications His pre ent illness began 
lo jears ago at which time he had difhculty m bolding his 
unne would lose a few drops and wet his underwear 
Frequency of unnation had been present for many years 
had gradually mcreased until at present he is obliged to 
VO d once every hour Associated with the frequency be 
had a great deal of burning in the uret^a He is 
obliged to arise three times at lught One week ago he 
developed complete retention of unne and the use of a 
ratheter followed by bladder irrigations was necessary 
He stramed considerably in passing unne As a result he 
de eloped an inguinal hernia for which he wears a truss 
Examination The pupils reacted to light and accommo 
daton Some dullness was present over the apev of the 
nght lung with tubular breathing The heart was negative 
The hver and spleen were ne^ativ e He had a nght inguinal 
hernia Rectal examination showed an enormous hyper 
trophy of both lateral lobes of the prostate h«o s gns of 
ttrcinoma were noted Examination of the blood showed 
hemoglobin 80 per cent leucocytes 6 200 Systolic blood 
was 135 Unnalysis showed reaction aad + 
albumin o casts o pus ++++ Roentgen ray cxami 
nation was negative for stone Cystoscopic examination 
P eseat <] bef re th Chicago U 
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showed severe cystitis There was a large cleft above witli 
an enormous protrusion of the lateral lobe and moderate 
trabeculation of the bladder 
Operation — suprapubic prostatectomy — was doneMarch 
3 1914 (ether anajsthesia) The prostate was removed 
intact no tags Convalescence was une entful Patient 
left hospital March 19 1914 Microscopic e amination 
of specimen showed the typical picture of benign hyper 
trophy of the prostate no signs of carcinoma 
Patient again entered the Presbyterian Hospital Jan 
uary 1 1026 Since the prostatectomy 12 years ago he 
has been free of urinary symptoms except for everal at 
tacks of profuse hmmatuna which be n yearao The 
present attack of haimatuna for which he entered the 
hospital began 10 days ago without any apparent cause 
and was as ociated with large clots Since this attack 
began it has been necessary to cathetengc the patient 
several times During the past 10 days he has had a good 
deal of pam on micturition a) 0 m the suprapubic area 
and burning in the penis Two days before entering the 
hospital be had a sharp attack of an ina pectoris 
Examination of the bead and neck was negative There 
wrrs a reduplication of the first sound at the apex with an 
occasional extra systole The abdomen showed nothing 
abnormal The external genitalia were ne ati e He had 
a right inguinal hernia for \ hich he wore a truss Roent 
gen ray e aimnation was negative for stone Urinalysis 
revealed albumin + pus + gross blood + Blood 
exaimnation showed red cells 4 560 000 white cells 
r 460 Blood pressure was systohe 138 diastolic 9S 
Rectal examination was negative 
Examination for residual urine was made and showed 
that after the hxmatuna was stopped the amounts aned 
from 3 to 8 ounces Cystoscopic examination was made 
January 23 rpaO There was a deto te notch fo mation 
at II o clock and what appeared to be a good sized m 
travesical protrusion of a nght lateral lobe Many e 
tremely large dilated tortuous blood vessel were seen 
around the margin of the sphincter as well as on the tri one 
Culture of bladder unne showed the bacillus pyocyaneus 
A second suprapub c prostatectomy was done under 
ethylene and ether anresthesia on February 2 1920 

Examination showed the presence of a wedge shaped tu 
mor firm in consistency and 5 centimeters long 3 centi 
meters wide and 2 centimeters thick the surface was ir 
regular due to the presence of small adenoma nodules 
This tumor was easily shelled out with the finger and bleed 
ID" was controlled with packs Subsequent course was 
uneventful Patient left hospital February 17 19 6 
Diagnosis bemgnhypertrophyof an adenomatous type 
Case 2 J S E aged 52 years referred by Dr B 
Fdsenstem entered the Alexian Brothers Hospital De 
cember 14 1917 Patient has had two attacks of gono 
rhcca from which he made a complete recovery without 
complications He has suffered from chronic constipation 
for 23 years His present illness began about 3 years ago 
at whi^ time he noticed that his stream was very small 
At about the same time he was obliged to arise once at 
ni^t to vo d There had been a gradual increase in the 
number of voiding at present he arises three times at 
night He has pam in the glans perns foUowmg unnation 
I peal Soa ty Ap 1 3 193 
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Tfaft question of whether or not one is dealing 
with a true recurrence of benign hypertrophy 
after prostatectomy can be settled only by \ery 
careful investigation of the case so designated 
In order to designate a case as one of true recur 
tence it is imperative that certain conditions be 
definitely established First in a given patient 
upon whom a proved complete prostatectomy 
has been done it is of course necessary (i) that 
considerable lime should elapse between the op 
eration and the onset of the present symptoms 
(2) that during this interval the patient be free 
of symptoms (3) that the present symptoms are 
really due to a benign h^erttophy which has 
recurred as proved by rectal and cystoscopic 
examination and (4) that after surgical removal 
the histological examination of the speatnen cor 
roborates diagnosis of true recurrence 

In the two cases reported in this paper the 
periods between the two operations were to and 
12 years respectively Similar long penods be 
tween operations have been repotted by Blum 
q years Casariego xo years Fronstem and 
Meschebowsla 12 years Gregora 16 and 14 
years Tahahashi 6 years Thomson Walker to 
years and Zuckerkandl (autopsy case) 6 years 

In making the diagnosis carcinoma of the 
prostate should be excluded It is possible to 
overlook, a small area of carcinoma in a prostate 
removed for benign hypertrophy with the result 
that It IS not found at operation or on histological 
examination As a rule however when the so 
called recurrence is due to a carcinoma that was 
present and overlooked at the time of the prosta 
tectomy the rectal examination shows unmistak 
able signs of carcinoma Andre has stated that 
there is no such thing as recurrence after prosta 
tectomy for simple hypertrophy the recurrence 
always being the result of a carcinomatous pros 
late at the time of the initial operation The fact 
that so proved cases of true recurrence have been 
reported surely discredits Andre s viers 

On the other hand the secondary symptoms 
may be due to a stricture of the urethra quite 
independent of the previous prostatectomy or 
the stricture may be the result of the proslatec 
toray In some instances the secondary symp 
toms may emanate from a disease of the nervous 
system such as tabes dorsalis These points 
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should not be too lightl> considered for they 
are matters of importance m differentiating the 
causes It is essential also to exclude certain lesions 
of the bladder for example a stone maj be pro 
ductive of the present symptoms Sometimes an 
overlooked diverticulum may cause the symp 
toms but rarel> is carcinoma of the bladder found 
In making a diagnosis of recurrence much will 
depend of course upon the completeness with 
which the prostatectomy has been carried out 
If onl> incompletely done that is piecemeal or 
if only a middle lobe has been removed and the 
lateral lobes have been left behind it is hardly 
justifiable to talk of recurrence 
In one of the 3 cases not included in this paper 
the patient was told that he had had a complete 
prostatectomy at operation I removed two very 
large lateral lobes In the second case a competent 
urologist removed the prostate at operation I 
found a median bar probably overlooked by the 
previous surgeon In the third case I found 
two lateral lobes and a stone at operation Evi 
dently only the middle lobe had been removed 
But in the 2 ca«es reported in this paper I 
performed the suprapubic prostatectomy and the 
records and pathological reports as well as the 
gross specimens and my own memory arc evi 
dences of the fact that a complete prostatectomy 
was done 

How then can we explain these recurrences? 
foe answer is that recurrences originate from 
small amounts of prostatic tubules harbored in 
the prostatic capsule In cases in which the 
prostate did not enucleate cleanly the removal 
being necessarily piecemeal a small adenoma 
nodule which subsequently may become hyper 
trophied may easily be overlooked Let me 
emphasize here that in both my cases the primary 
prostatectomy was complete 
Eases belonging to this very interesting group 
nave been reported among others bv Blum Cahn 
Ea ariego Frank Fronstem and Meschebowski 
Eregora Iljes Loumeau Lumpert Nogues 
l ^ Takahashi Thomson Walker Zucker 
and! and recently Cunningham* reported 3 cases 
•to reiterate recurrences can be explained m 
one of two wavs 

^ \Vhen the removal is so difficult that the 
prostate can be removed only m pieces or by 
orcellement it is readily comprehensible how a 
n H i **^o.y be left behind and later, the 

OQule having enlarged causes obstruction 
2 Apossibility which presents Itself IS that the 

evurrences may originate from small gland tu 


bules m the layers of the capsule remaining in 
the prostatic bed Being microscopic in size they 
cannot be recognized of course, at operation 
Gregora reviewed the literature and found 30 
cases reported This is surely a very small num 
ber in view of the large number of prostatectomies 
that are performed Perhaps too recurrences 
are not more frequent because of the age of the 
patients operations for prostatic hypertrophv are 
practically always done in old men and it is 
probable that there would be more recurrences if 
the patients were younger and would be more 
likely to live longer Gregora states that there 
may be recurrences from the surgical capsule 
thus illustrating how a recurrence is possible even 
after total removal of the primary tumor 

snsr«AR\ 

I True recurrences follow mg suprapubic pros 
latectomy for benign hypertrophy do occur al 
though they are v erv rare 

True recurrences must be differentiated 
from pseudorecurrences in which the recurrent 
symptoms are due to carcinoma stricture stones 
diverticula tabes etc 

3 Careful examination of the removed speci 
men as well as of the prostatic bed should be done 
so as not to overlook small adenoma nodules 
which mav have been left behind 

4 In case the prostate has been completely 
removed and no nodules are overlooked recur 
fences probably originate from small nests of 
glands m the prostatic bed 
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DEEP BLOCK. ANAESTHESIA OF THE SECOND AND THIRD 
DIMSTONS OF THE FIFTH NERVE 

JAMEb BARRETT BRO\W RID St Loins MissotJW 
TmltiSvi (DVIBI Dp m«»t fS g f h C ty&hool fMiin 


O perations about the javia mouth and 
face may frequently be earned out under 
anesthesia produced by blocking the sec 
ond and third divisions of the fifth nerve deep m 
at their evits from the cranial cavity For some 
procedures this anesthesia may be the one of 
choice and the rather v. ide range of usefulness is 
indicated in the summary 
I re operative medication is important as for 
any anesthesia however if full co operation of 
the patient is desired during the operation hyp- 
notics are not ^iven in full dose and we have 
omitted preliminary medication entirely several 
times f he preliminary winning of the patient s 
confidence the reducing of the pain of injection 
to a minimum and the avoidance of operating 
outside of the field of an«sth€sia are as important 
as the use of sedatives before operation 
The technique of the injection is not difficult 
and 0 far we have had no real difficulties from 
Its use A good knowledge of the analomv of the 
region is of course important and this combined 
with practice will be of more benefit than any set 
of rules for the exai t movements ot the needle 
The injection of novocain is not comparable to 
the imection of alcohol for neuralgia even though 
the procedures art similar In anastfaesia a rather 
harmless fluid is used accurate location of the 
nerv e is not necessary and f airlv large amounts of 
fluid can be u ed without harm In using alcohol 
the procedure must be much mote exact the 
nerves dccuratelj located lif relief of any duration 
IS hoped for) and because of the eSecl on the sur 
rounding tissues relativelv small imounts used 
Many complications may an e from the use of 
alcohol and disastrous results occur such as 
deafness blindness necrosis of bone sloughs of 
■soft tissue and fibrous ank>lo is of the lower jaw 
\Vhpn the injecting is done ahead of the advanc 
ing needle there need not be extreme discomfort 
There is usuallj sharp pain when the nerve trunk 
is struck although with infiltration of the area 
without directlj puncturing the nerve even thi.t 
discomfort maj not occur Palpitation occurs as 
frequently as when novocain adrenalin solutions 
are used el ewhere Syncope occurs rarely and if 
it IS recOf,nized at the onset simply lowering the 
head of the table will suffice in most cases We do 
not do the injection with the patient sitting erect 


Uhen complete ansesthesia is obtained it n 
usually such a revelation to the patient that he is 
apt to CO operate v cry w ell Notable examples of 
this occur in patients with fractured jaws Fven 
though relieved of pam by the injection we have 
found them able to tell when the jaws have been 
brought into their normal occlusion One patient 
(of this senes) who suffered from an automobile 
accident had his left eye blinded and the whole 
upper jaw pushed far over to the right In the 
reduction it was necessary to manipulate the 
lower border and floor of the orbit under the one 
good cy e This required close co operation and 
he was able to tell each time during the operation 
when he felt any sensation around his good eve 
The importance of this w as that there might pos 
sibly have been some damage to the eye muscles 
or even to the optic nerve if the patient had not 
been awake and able to talk 
Poslopeistive pam (as the effect 0! the novo- 
cain IS wearing oQ) is not as marked as that which 
frequently follows peripheral block of the infra 
orbital or mandibular nerves and there is not the 
persistent soreness to contend with about the 
point of injection that occasionally follows injpc 
tion of the peripheral branches 

TECHNIQUE OF THE IVJECTIOS 
It IS well to have a skull available for reference 
dunng the injection Usually a No 20 ircb 
needle is used with an ordinary 2 cubic cenU 
meter glass syringe but the special heavy 
rather blunt needles with cenUmebr markings 
may be used The use of the same outfit each 
time may make for more accurate work 
The first superficial landmark is the lower bor 
der of the zygomatic process at about its middle 
The next landmark is the condyle of the lower jaw 
this can usually be felt by palpating deeply back 
along the lower border of the zygoma and hawng 
patient protrude the lower jaw The condyle is 
felt as it slides forward on the articular tubercle B 
not felt the loner border of the zygoma a to 2 5 
centimeters in front of the tragus is the landmark 
Superficial ancesthesia is done with a fine ne^ 
die The long needle is then inserted slowly and 
novocain injected ahead of it through the sigmoid 
fossa (spdce between the condyle and coronoid 01 
the jaw) and m through the deeper tissues (40 to 
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CO mdhmeters average 43 — ^Blair) unttl it gentlj 
strikes the external surface of the external pteo 
gold plate (the third landmark) If the nmllt 
penetrates deeper than would be expected from 
the size and contour of the skull v\ ithout slrikm}, 
the process it should be withdrawn somewhat 
and thrust sltghtl> forward and upwa^ ^ 

have passed behind the process (Clair) Ini 
would usuall) be evidenced by the patiei^s ^1 
mg some pain m the lower jaw because the thml 
division lies posterior to the posterior edge of the 

plate From here by short withdrawals and rem 

sertions the needle is earned up to the base of the 
plate until the under surface of the great wing of 
the sphenoid is felt The sphenomaxillary fossa 
lies forward and the foramen rolundum just above 
the top of the plate Therefore to inject the wc 
ond dmsion the point of the needle is carried for 
ward (keeping well up against the greater wmg) 
until it drops off of the ptery gold plate The point 
should not go over o 5 to 1 centimeter deep mio 
the fossa If the nerve or its immediate vicimty 
15 struck the patient will have pam in the up^r 
hp and teeth and it is at this point that the solu 
tioa IS to be deposited 2 to 4 cubic centimeters ( 
per cent solution with o $ to i drop of adrenalin 
per cubic centimeter) are usually enough u a close 
nit has been made For anssthesia (in contra 
distinction to an alcoholic injection for fifth nerve 
neuralgia) a direct hit is not needed and so more 
than 4 cubic centimeters may be needed to get 
sufficient absorption into the nerve As the nee 
die IS worked forward on the pterygoid plate it 
may hav e to be w ithdrawn a considerable distance 
to get the correct forward angle from the skin 
puncture With practice and observation of the 
variations of the bony plate fairly direct passage 
can be made w ith the needle from the first skm 
puncture Location o! the second division may be 
a little more difficult than of the third division 
because from the skm puncture the needle tends 
to travel almost straight m to the third division 
whereas the second division lies farther forward 
in the sphenomaxillary fossa and the reflection 01 
the anterior edge of the pterygoid plate from the 
base of the sphenoid may present a distinct eieva 
tion that the point of the needle must surmount 
before it can drop into the fissure 

The sphenopalatine ganglion lies a little lower 
than the second division and if the injection is not 
placed high enough there might occur some an^ 
Ihesia about the palate without anesthesia of the 
external face and hp 

To inject the third dmsion the needle ts ^ 
ned backward being kept up in contact with the 
under surface of the greater wang of the sphenoid 
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The general rules for the use of local anaesthetic 
formulated by Braun Labat Farr and others 
should be foUotved closely Gentleness and quiet 
ness are prerequisites The solutions s>nnges 
and needles should all be checked properly asep 
sisngidlj enior ed lateral mo\eraents of needles 
should not be made unless the needles are with 
dra^n and reinserted m the required direction 
injections should be made slow ly and the plunger 
withdrawn frequently to see if blood is entering 
the needle If blood does appear the needle 
should immediatelj be withdraivn from the area 
and preferably entirely withdrawn and washed 
out In one patient there was brisk hiemorrhage 
into the syringe and instead of withdrawing the 
needle i cubic centimeter of solution was mjected 
directly into the artery There was immediate 
se\ ere occipital headache that persisted for about 
I hour General anesthesia as a supplement has 
not been neces ary in this series but m a cases of 
radical dissections for carcinoma not recorded 
here it was thought best to change to it 
Additional injections of adjacent field are fre 
quentlj necessary The branches of the first dm 
Sion on the same or opposite side of the deep block 
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maj require ansesthetizing The zygomatic 
supratrochlear and infratrochlear and external 
nasal branches are usually anesthetized by a re 
gional infiltration or block The supra orbital 
branch is blocked directly at the supra orbiml 
notch or foramen and the nasal nerve deep in the 
orbit at the anterior ethmoidal foramen which is 
approximately at the center of the medial wall 
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of the orbit An> of the peripheral branches of 
either of the second or third divisions that have 
not themseh es been bfocLed should be anssthe 
tized if their field is to be m\aded Operations 
about the Io^^er part of the ear and about the 
neck require local infiltration or superficial or 
deep block of the cerv ical nerv es 
The solutions used are (i) For blocking the 
second and third divisions and their peripheral 
branches 2 per cent novocain with i drop of 
adrenalin to e\ er) i or 2 cubic centimeters W nh 
accurateh placed injections small total amounts 
are required and the amount of adrenalin is not 
ercessne ( ) For deep block m the orbit 2 per 
cent novocain with i drop of adrenalin to everv 
to 4 cubic centimeters is used (3) For local m 
hilntion *•' per cent novocain with 3 drops of 
adrenalin to everj 30 cubic centimeters of solu 
tion (4) For regional block of the branches of the 
first duasion and for superficial and deep regional 
block of the cervical nerves i per cent novocain 
'Mth 3 drops of adrenalin to 30 cubic centimeters 

SUitiI\R\ 

\ total of 96 injections of the second and third 
divisions of the fifth nerve (second division 47 
dnrd division 49) were done on 54 patients (43 
roen It women) on whom 57 operative and 4 di 
agncfttic procedures were earned out Both right 
and left second and third divisions were injected 
on two occasions 

Ev:ce{lent anesthesia was obtained in ever) 
ewe except in one in w hich unmjected ninth nerv c 
fibers gave some discomfort and m three m which 
tne tadiocauter) kiufc was used and the pam of 
the current tended to extend outside the field of 
injection Several extrcmel) nervous individuals 
mciuding aged men and women one imbecile one 
tightened negro girl and twofrightened foreigners 
J^ent through their operative procedures excel 
w ^ 1 1 patients no other anesthesia avail 

nole Would have been satisfactorv Tracheotomy 
P^ohabiy avoided m 7 patients by the use of 
tfie deep injection m place of any form of general 
No deaths occurred m the senes 
und^irable symptoms occurred twice Once 
I cubic centimeter of solution was in 
med directly into an artery there was immediate 
and Violent occipital headache This lasted about 
Jn another patient who left the hos 
of il! his operation there was dilatation 

P^pd follow mg injection of the second divi 
^ f V happened in others of the 

of 1^ escaped notice Temporary paralysis 
^ay prove a little annoying if too 
nmd 15 deposited near the surface 


Pain and discomfort following the injection are 
rare No patients have complained very much 
and the average discomfort is less than that fol 
lowing the average peripheral injection One 
might expect stiffness of the jaws espeaally if 
much haemorrhage had occurr^ along the tract 
but wc do not believe that persistent stiffness 
has occurred m this series One patient sub 
muted to the injection willingly four tunes i pa 
iicnt three times and 2 patients on two occasions 
each 

Preliminary medication of morphine and atro 
pme or morphine and hyoseme was given m all 
but It instances 

Operations' were earned out as follows 

Three radical for carcinoma of the antrum 
One •wmplc for carcinoma of the lace 
lour radic I and simple for arcinoma of the iip m 
cludin the- swit hin of vermilion bord red hp flips 
Six radical and > simple for ca cinoma of the buccal 
mucosa 

El ht ra Jical for bio k glanlular dissection some of 
these cU sifcd al o under carcinoma' 

Three radical and 4 simple for beni n tnmor« 01 Ibe up 
per and I wer jaws 

Three open reductions and impie luclion ilh in 
icrdenlal virin of fractures of the upp r and Is jiws 
One bone graft for non union of f aciu t the 1 iw 
One double steotomv for def rmiti f th 1 r jaw 

Three dram es and osleotomi t le mv li f the 

javss 

One radical resection for ankylosis f th jiw 
Three osteotomies and plastic cp t n n t 1 
econdary lepaif of extensive fa e iniury 
Three extractions of teeth {impacled and nf i 1 
One exploration for broken hypodermic nee ii 
Two plastic operations fo secondi v repa r a 

of lip 

One harelip 

One operation for removal of buH t fro i unit 


Injections were done for 

One case of carcinoma for section of Im ual net t 
One case of catanoma for locahaation. of pain 
One case of tic douloureux for localization of pain 
One case of apparently plain hysteria in which no h b 
lory could lie secured until anaisthesia was obtained 
One case of hysterical opening of the mouth in which 
double disJocaUon had been diagnosed and bilateral open 
reduction proposed 


Additional regionaJ aniesthesia was used m 30 
instances mcluding deep and superficial blocks of 
the cervical plexus blocking the nasal nerves m 
the orbit at the anterior ethmoidal foramen and 
peripheral blocks of other branches abou t the face 
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SURGERY GYNECOLOGY AND OBSTETRICS 


SPASMODIC TORTICOLLIS 


CHARLES E DO\VMAN M D 

V ARIOUS types of operations for the relief of 
spasmodic torticollis have been described 
since Isaac Minmus a German Army sur 
geon sectioned the sternocleidomastoid mu^e in 
1641 

Finney and Hughson ha\e reviewed several of 
the methods advised and have reported 32 cases 
of spasmodic torticollis in nhich an operation 
based on the method described bv Keen was em 
ploved Keen advised section of the spinal acces 
sory nerve and the posterior divi 10ns of the first 
three cervical nerves 

Sherrington mi9o7 called attention to the fact 
that the rigidity of the muscle (m decerebrate 
rigidity) immediately ceases on severance of the 
spinal afferent roots through which pass the affer 
ent fibers from the muscle Basing his opinion 
on this principle Foerster advised section of the 
posterior roots for the relief of spasticity in Little s 
disease \\ith the theory of the Foerster opera 
tion in imnd Alfred Tay lor sectioned the posterior 
roots of the upper four cervical segments in addi 
tiOQ to a peripheral section of die spinal accessory 
nerve in a case of spasmodic torticollis with some 
improvement McKenzie reported a case oper 
ated upon by Dr Cushing m which there was an 
intramenin<real division of the spinal accessorv 
nerve and a division of the posterior and anterior 
roots of the upper three cervical segments on the 
right side The result in this case was an improve 
ment beyond all expectations In this communi 
cation McKenzie unaware of Taylors case sug 
gested an intraspinal division of the upper six 
cerv ica! posterior roots plus a division of the spinal 
accessory nerve as perhaps a satisfactory method 
of treating cases of spasmodic torticollis Cole 
man reported an aggravated case of spasmodic 
torticollis treated bv section of the upper four cer 
vical roots and an extracranial division of the 
spinal accessorv nerve The patient stated that 
while he felt there v as great improvement un 
mediately after the operation the maximum bene 
tit was not obtained until about g months later 
The various theories in regard to etiology have 
been discus ed by Finney and Hughson They 
summarize as folio vs The pathology of spas 
modic torticollis 1 even more obscure than the 
etiology since no actual causative lesion has been 
demonstrated The trouble whatever it is must 
be either of central or peripheral on^^in with the 
weight of authority at the present time rather 
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favoring the former That the condition is a 
symptom of striatal disease as has been advanced 
by Babinski Foerster and Cassirer is a view 
which is becoming more generally adopted 
Focmter speaks of spasmodic torticollis as the 
cornerstone of the athetoid motility play Roth 
feld reports the case of a man 30 years of age 
who gradually developed a tendency to pull the 
head backward and to the left In addition this 
patient had such symptoms of striatal involve 
ment as salivation masked face absence of auto- 
matic swinging of the arms clumsiness of the 
hands and a slow monotonous speech The case 
had not had encephalitis It would seem since 
the work of Froment and Carillon and the thesis 
of Thevenard that disturbances of postural tonus 
have acquired the ngbt to be cited among the 
numerous sequelis of epidemic encepbalKi 
Sicard m discussing a case reported by Friebourg 
Blanc and J Picard ventured the opinion that 
section of the spinal accessory nerve should be 
confined to those cases m which the spasmodic 
movements are limited to the muscles of the neck 
and not accompanied by other symptoms of 
stnatal involvement so often observed following 
an attack of encephalitis 

A study of the muscles which have to do with 
the various movements of the neck and head 
readily convinces one of the great difficulty in 
determining accurately what muscles or groups 
of muscles may be involved in the bizarre move 
ments of spasmodic torticollis Such a study also 
explains the great difficulty m obtaining a com 
plele cessation of the spasmodic movements by 
the application of the usually recommended types 
of neurectomy m cases of tms nature A division 
of the posterior cervical roots will not suffice m 
all cases and when the condition is very much 
aggravated may have to be combined with sec 
tions of the upper four anterior roots 

The muscles which are involved in the move 
ments of the head and neck are those which are 
located anterior and those which are located pcfr 
tenor to the cervical spine These muscl« witn 
their action and innervation are listed in Tables 

I and II . 

As the posterior neck muscles with the excep 
tion of the rectus capitis posticus major an 
minor and the obliquus capitis superior and in 
fenor receive their innervation from the 
to the eighth cervical nerves it is possible to m 
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T\'BLE I — WTERIOR NECK. 'tK SCLES 
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vide the antenor roots of the upper four cerNv 
<egmeQts without rendering the patient 
ble of performing the >'anous neck ino^eDK 
through contraction of these muscles ouc 
eitecsue antenor root section wiU parat>zc su 
antenor neck muscles as the rectus capius m 
eraiii the rectus capitis anticus and the longus 
captU , 

The integnU of the antenor nwk rnove 
meats hQwe\er can be maintained thr^gh 
combined contractions of the digastric me ^ 
hjoid themjdoh>oid theomobsoid , 

h\oid the stemothj'TOid and the thviobj 

routes These muscles which recene their nerve 

upph from the fifth seventh and twelfth cmru 
nen es CTable I) b> fixing the h> oid bone and me 
thvToid cartJ^ge from above and below 
the neck to be moved forward and latera 
through fairl> normal limits Such neck 
meats are re-enforced tlwough the action ^ 
^em muscles which receive their mnervatio 
from the brachial plexus and b> that portion 
the longus capitis which receives its innerva 
from the brachi^ plexus - _ 

Should the antenor roots of the 
cemcal 'Segments be divided, one might espect a 
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seen The the muscles mv oh ed 

an accurate estimate of all 

could not be made unt the “O 


,„t be Si oere el.mmated b> 

groups P""3^‘ icctom5 This emphasizes the 
some form of neurectom) procedures 

necessiu of 'ht>ing to the individual 

according to the mA p 1 several 

case andl.Uu-.se the fact ^at 

?rS%"Sod"ments ate complete^ 
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CASE REPORr 

Awhit^male 6>tarsofagtf wa first een on Tebruary 
20 X9 8 In Augu t 19 , be notice i that his head had a 
tendency to rotate toward the left This condition gradu 
ady became more aggravated until the chin is^s pulled 
over as far as. the plane of the left shoul ler He was able 
manually to force his head toward the right until his face 
looked straight fornard, but on releasing this force the 
neck muscles would immediately contract in a spa modic 
manner an 1 pull hi face back again to the left There wa 
no history of any serious infectious diseases and with the 
e'xception of a tonsillectomy in 1915 and a frontal sinus 
operation in iqj? he had never onsulted a physician up to 
the onset of hi present disability 

The etamination disclosed the typical pi ture of an 
aggravated case of spasmodic toriicoH s The muscles 
which s emed to be particularly involved were the neht 
sternocleidomastoid and the left posterior nv k muscles 
The left shoulder was more elevated than the right a fact 
which suggested a certain amount of mvolvetnent of the 
left trapezius muscle There were in addition periodic 
spasmo^c contractions of the left platysma The contrac 
tions of the left posterior neck muscles were so powerful 
that It was impossible to determine whether or not there 
was any involvement of the postenor neck muscles on the 
n ht side ff gs ra 2a and 3a) 

First operalion On Febmazy zb 1928 through an in 
ciston on the right side of the neck the right pmal accessoiy 
nenc was divided before its entrance mto the sfemodeido- 


mastoid tnusefe the protuaal end ot the nerve being u 
tured into the subcutaneous fat in order to misdirect the 
fibers should regeneration take plate 
The result of this procedure was a moderate amount of 
improvement as far as the spasmodic contractions of the 
right stemockidoma loid muscle were concerned as the e 
contractions were eliminated by paralyzing the muscle 
Secoidape isU$rt On March 8 1928 a laminectomy was 
done by removing the posterior arches of the econd to the 
fourth cervical vertebra:. Ifter opening the dura the 
»econi third and fourth po tenor roots on both sides were 
divided (V first cervical posterior root could not be 
demonstrated ) The first second and third anterior roots 
on the left side were also divided so a to paralyze to a large 
CTtent the deep posterior neck muscles on the left side 
After this operation there was very marked improve 
ment although the result was not perfect tecaus of pas 
modic contractions ot the left platysma and a marked 
devatlon of the left shoulder produced by spasmodic con 
tractions of the left trapezius muscle 
Tktfioperalon On September 25 192S thcpatientwa 
again operated upon tie object of this operation being to 
paralyze the left platysma and the left trapezius muscles 
This was aa»mp!iiih^ m the following manner Throu h 
an incision along the angle of the left side of the jaw the 
lower branches of the facial nerv e were demonstrated at the 
anlenor border of the parotid gland The branch of the 
nerve which supplied the platysma was then demonstrated 
by means of faradic stimulation and divided Tlirough a 
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The outstanding features of interest in the case 
reported and the lessons learned are 


1 The presence of an aggravated condition of 
spasmodic torticollis without any historj of en 
cephalitis or other infection except a frontal 
sinusitis which occurred several months before 
the onset of the torticollis If the condition was 
the result of some toxic or inflammatorv lesion of 
the corpus striatum the sinusitis ma> perhaps 
have b«n the focus of the infection 

2 The necessity of performmg numerous 
neurectomies before spasmodic contractions of 
various neck, muscles could be entirely stopped 

3 The failure of stopping the contractions by 
interfenng with the afferent impulses entenn the 
central nervous system through the second third 
and fourth cervical postenor roots 

4 The retention of all of the vanous neck 
movements m spite of paraljzmg so many of the 
neck muscles by dividing the first second and 
third anterior roots on the left side and the first 
second third and fourth anterior roots on the 
right side 

5 The impossibility of estimating accurately 
before instituting operative treatment all of the 
vanous group of muscles which may be involved 
in the spasmodic contractions For this reason 
numerous operations were required before a com 
plete cure v as affected The wTiter did not antic 
ipate the fact at the onset that so many opera 
tions would be required m this particular case 
The involvement of other groups of muscles could 
be demonstrated only after the elimination of 
certain groups The case therefore illustrates 
the fact that each case of spasmodic torticollis 
should be studied as an individual problem and 
such operative measures employed as may prove 
to be indicated for the individual patient 
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TRANSPLANTATION OF THE 
URETERS 

T ransplantation of the ureters 

into the large intestine is a dramatic 
procedure i\hen considered from any 
standpoint Ph>siologicall> it is dramatic 
because it is nothing less revolutionary than 
the transmutation of the mammalian to the 
avian t}pe of eliminative s>stem Techni 
callj it 15 dramatic for the reason that its sue 
cessful performance depends upon a single 
principle 

Under all conditions where nature must 
deliver fluid through a duct from a function 
ing organ where the pressure must of neces 
sit> be low and regular to a muscular rescr 
voir m which the pressure is higher and is ir 
regular the end is accomplished bj a valve 
mechanism The onl> way that nature has 
made a valve at an> point for such a purp>ose 
is b> running the duct immediately beneath 
the mucosa of the receiving organ for a dis 
tance before entering the lumen of the organ 
The success of ureteral transplantation is based 
upon the surgical construction of such a valve 


Climcallj the procedure is dramatic for the 
reason that an> patient whose condition de 
mands transplantation of the ureters is hope 
less as far as societ> is concerned unless a 
sphincter controlled reservoir for the urine 
can be established What is more tragic than 
that one shall hav e been consigned to the so 
cud ostracism and lifelong persona! discora 
fort engendered b> the constant uncontrolled 
discharge of unne’ Nor docs it matter 
whether the condition has been caused b> de 
fecUve sphincter control by etstrophy of the 
bladder or b> incurable fistulx from whatever 
cause 

There is an increasing volume of clinical 
evidence that a properly constructed v alv e at 
the end of a transplanted ureter amply pro 
tects the ureter and kidnej against mtra 
intestinal pressure and ascending infection 
Hovvev er the mere mechanics of the construe 
tion of a valve do not completely cover the 
field There are at least two inescapable cbm 
cal problems 

Because the kidnej is a vital organ as evi 
dcnced b> the fact that we have two provi 
Sion must be made for uninterrupted renal 
function during the process of establishment 
of competent valves This may be accom 
phshed m three wa>s (a) transplantation of 
the tw o ureters at separate operations with an 
interval of time (b) nephrostom> or high ure 
tero3tom> which provides for temporary lorn 
drainage of unne during convalescence (c) 
transfer of the unne through the operative 
field by means of inlying tubes or catheters 
whicK are fastened in the ureters b> con 
stncUng ligatures which pass out through 
the anus to a receptacle and which finally 
841 
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come a’t\a> when the mtra intestinal ends of 
the ureters slough 

The second important clinical difficulty en 
countered is infection In doing this operation 
the peritoneal cavity is opened The retro 
peritoneal connectn c tissue space is opened 
In this same operati\e field two germ infested 
sew ers so to speak are to be connected 

How to pre\ ent infection is a real clinical 
problem E\en wth the most meticulous 
technique there is still danger of infection 
w hich may result from the operation itself or 
which may later emanate from the intestinal 
wound Oc(a5ionaliy though very mfre 
quentl> the ureter sloughs outside the mtes 
tine from deficient blood supply An infec 
tion which ma> be so slight as not to produce 
i s nous peritonitis may yet be sufficient to 
cause postoperative ileus A. slight colon 
bacillus infection in the undrained retro 
peritoneal connectivf tissue space ma) slow!) 
evtend m ill directions until the patient dies 
>f chronic sepsis In order to limit the source 
of infection the lower segment of bowel is 
isolated cleansed and dried so that no germ 
bearing fluid can escape from the intestinal 
cmil Moreo> er in the interest of the great 
ist possible sifetv drainage is not only de 
sirablc but csscntul The retropentoncal 
space IS Idled with a mesh of connectisc tissue 
with int r paces which hold fluid by capillary 
attraction this fluid which may become in 
lected will not bi drawn from these spaces 
either by j,ra\ity or tube drainage until the 
spaces become supersaturated or walled off 
On the other hand it may be rapidly drawn 
out by capill drainage used in the form of 
gauze This should be protected by a smooth 
substance such as gutta ptreha tissue care 
fully arranged across the pels is so that the m 
testines may not contact the gauze drams 

In the hands of a few skilled operators the 
original technique requiring two major ab 


dominal operations for transplantation of the 
ureters has been quite satisfactory for the 
treatment of exstrophy of the bladder in chfl 
dren and thereby has been the means of fur 
lushing definite proof of the efficacy of the 
\al\e However on account of its danger no 
operator has had the courage to recommend it 
for such non fatal afflictions as incurable 
unnary fistula Because of the multiphcitv 
of operations and the consequent delay sur 
geons ha,ve not advocated it m such senous 
progressive maladies as would require elimi 
nation or removal of the bladder The tube 
technique is applicable in both the c classes of 
cases In the hands of a surgeon equally 
skilled in both types of operations the bi 
lateral transplantation by the tube technique 
IS less dangerous than the transplantation of a 
single ureter by the original technique Fur 
tbermorc the patient is spared the additional 
inconvenience and delay consequent upon 
multiple separate major abdominal opera 
tions 

A skilfully performed operation for bilateral 
transplantation of the ureters brings inex 
pressible relief and jov with a reasonably 
small risk to the patient with an incurable 
unnary fistula In cases of obstructing incur 
able cancer of the bladder or prostate it gives 
palli \tion In a case of incurable tuberculosis 
of the bladder remaining after nephrectomy 
performed for unilateral renal tuberculosis 
transplantation of the ureter of the remainin 
good kidney gives instantaneous and lastin'^ 
relief In cases of inflammatory ulceration or 
contraction of the bladder it gives relief In 
certain cases of adv anced carmnoma without 
demonstrable evidence of remote metastasis 
transplantation of the ureters followed by dt 
stnicUve doses of radium may be curative 
In coses of cancer limited to the bladder vyall 
m women a choice of two methods is avail 
able (i) transplantation of the ureters fol 
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lov. ed by destructiv e doses of radium applied 
m the open bladder and in the vagina (2) 
transplantation of the ureters follov. ed a few 
weeks later by total cj. stectomj TranspHnta 
tion of the ureters and cj stectomj at the same 
operation is not practical in w omen because of 
the interposed generative organs 

In man total cjstectomy and prosfatec 
tomy combined at the same sitting with bi 
lateral transplantation of the ureters has been 
done successfully m a small number of cases 
of cancer of the bladder and prostate The 
advantage accruing from the opportunitj to 
dram the retroperitoneal space into a large 
gauze pack placed m the vesical space instead 
of through the peritoneal cavity seems to 
compensate to a degree for the ettra opera 
tion of cystectomy, which is a surpnsmgly 
short operation if performed while the abdo 
men is wide open for the transplantation 
operation 

In certain cases particularly m joung chil 
dren with exstrophy of the bladder the urc 
ters may not be sufficiently large to admit 
large size catheters In such cases the original 
two stage operation or some modification of 
It may be used An alternative method 
which has been termed the ‘ Transfixion su 
ture technique is described in the Journal of 
the American Medical Association, May 31 
1930 

If the results of animal experimentation 
With this transfixion suture technique are 
sustained clinically it should supplant the 
original two stage technique but will still of 
course have the disadvantage of reqmnng 
two operations 

In the hands of a skilled abdominal surgeon 
transplantation of the ureters is a feasible 
operation and as such is indicated as a means 
of relief for all conditions in which it is neces 
sary to dispense with the bladder as a reser 
'oir for urine R C Coffey 


843 

SURGICAL MORTALITY IN “HARD 
TIMES” 

I N the current business depression people 
of limited income avoid all unnecessary 
expenses Surgical operations other than 
those of an emergency nature figure almost 
as luxuries in the financial scheme of the vast 
majontj of the population and are deferred 
until there is a reasonable assurance that the 
amount of money that must go to meet hos 
pital charges and the surgeon s fee can be 
readily replaced in the family bank account 
The uncertainty of continued emplojment, 
reduction of wages agricultural conditions, 
and a general social unrest militate against 
the somewhat thoughtless faith in the future 
that we enjoy under ordinarj circumstances 
As would be expected surgical diseases often 
of a progressive and debilitating nature arc 
allowed to go without operation until their 
interference with the capacitj to work and 
their impending threat to life itself assume 
obvious importance The direct consequences 
of these facts are apparent m the surgeon s 
experience (i) The total number of patients 
IS smaller than normally (2) He sees perhaps 
the same number of patients suffering from 
diseases which are acute and fulminating m 
their nature from the start but (3) an increas 
mg number of patients with advanced chronic 
diseases that have progressed to the point 
where profound secondary nutritional and 
degenerative changes have occurred (4) 
There is a veiy considerable reduction in 
the number of patients presenting themselves 
for operations at a time when little or no 
general damage has been done Normally 
the group named last makes up the great 
bulk of general surgical practice that is 
surgery of election With the decrease in 
the number of such subjects for operation 
the proportion of gravely sick patients nses 
Wherever this is the case an increase in 
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surgical mortalitj is to be expected and prob 
abl> occurs We do not however bdieve 
that It IS mevitabiy large 
The profoundly sick patient remains the 
sharpest challenge to our ingenuity and sound 
thinking whether his condition be of abrupt 
onset or the late result of chrome disease We 
are here pnncipallv concerned uith the latter 
situation A thorough etaluation of the sick 
person not simply diagnosis of his undeilvmg 
surgical disease is of fundamental importance 
The patientuith badly depleted salland water 
reserves increasing nitrogen retention e\ere 
amcmia and other indications of profound 
disturbances of metabolism is for the present 
a dying patient and is not a subject for opera 
tion He IS not a surgical patient at all He 
may become one if he can be restored to a 
reasonable phjsiologic status bj measures 
that are on the whole strictly medical The 
inK conditions m which the saving of life 
mav depend on immediate intervention are 
hamorrhage and suffocation Confining our 
agun to the patients seen late m a 
hnme disea e amenable to surgical treat 
raent the) must be considered as onl) po 
tentiallv «uV lects for operation The ideal 
towatvl \ hich we would like to work is resto 
ratio 1 to 1 state of health before performing 
an opera! u n While this is theoretically pos 
siblc in certain diseases as in a full remission 
of th\ ru toxicosis it is not often either possible 
or practical We estimate the probable future 
course of the disease and try to attain our 
ideal of operating on fairlj health) persons 
upon the wisdom of our compromise depends 
the outcome It means a nice estimation of 
how much the patient can withstand at a 
time and often a division of radical operations 


into suitable stages a sufficient time being 
allowed to elapse between them for attaining 
all the benefit to he derived from previous 
steps Repeated hospitalization may be net 
e^ry m order to avoid severe taxes on the 
patients reserve at too frequent intervals 
We are prone to forget that an mcomplete 
or a palliative operation is preferable to a 
dead patient 

Finally we shall more frequently have to 
r«.fuse entirely to operate It is a common 
saying that surgical mortality is 90 per cent 
patient and 10 per cent surgeon its seed of 
truth IS most apparent to those who have a 
physicians share of humility We take the 
point of view that we are unwilling to a sume 
a nsk for another person that we should be 
unwilling to take for ourselves but would 
carry it even farther than that and insist that 
there be a reasonable chance that the patient 
will not die as a result of our operation hen 
we have said This patient is in as good 
condition as v e can get him 1} erefore w e must 
do something we have been guvltv of loose 
thinking Because there is less surgical worl 
to be done by most of us at pre'ient it is par 
ticularly eavy to take unreasonable n ks on 
the poor risk patients who make up so large 
a percentage of those seeking our help To 
do so will inevitably give ail surgery a black 
eye and will in better times hold away 
from the surgeon many whom he could re 
store to health It took centunes for surgery 
to be regarded as anything but a last resort 
Let U3 take care not to prejudice the measure 
of public confidence which his been gamed m 
surgery that made possible the recent gronth 
of surgery of eleetion 

Willard Bartlttt Jr 





MASTER SURGEONS OF AMERICA 


JAMES BEATTY EAGLESON 

I T IS indeed rare for a medical man to attain a high position m his profession 
as ^^ell as m the commumtj m which he lues without acquiring at least a 
few enemies Dr Eagleson was universally loved and respected b> the 
medical profession and laity Although he held a most enviable position at home 
and abroad in his chosen profession his honors came to him unsolicited He 
ne\er stooped to pett> political methods for self advancement His association 
with his colleagues was always guided b> high ideals in the keen competition 
w hich naturallj confronted him in a titj 

Dr Eagleson was bom in Chilhcothe Ohio, in i86 and was graduated from 
the College of Phjsiaans and Surgeons of Chicago Ilhnois m 18S5 He came 
to the Paafic Coast soon after graduation and located at Port Townsend Wash 
ington where he was attached to the staff of the United States ^^anne Hospital 
He mo\ed to Seattle m 1887 and was connected avith the United States Public 
Health Seraace for several jears On his arrival in Seattle he took up the general 
practice of medicine but m later jeais confined himself entirely to the practice 
of surgery one of the first men on the Coast to do so 

He was universally recognized as a conservative and skillful surgeon of keen 
judgment During the course of his career he enjoyed a large general surgical 
practice performing every conceivable operation that a general surgeon is called 
upon to do being especiallj profiaent in herniotomy in his earl} days because 
of his association with Public Health Service 

He was one of the pioneers in operating for congenital p}loric stenosis in 
infants At that time the operation of choice m such cases was posterior gastro 
enterostom} He reported a series of cases with very good results 

While he did all of the surgery he undertook very well yet in the later >ears 
of his life he confined himself to gjnccology and general abdominal surfer} 

As a recognition of the verj high esteem in which he was held b> his col 
leagues he was frequentl} called upon to operate on ph}siaans and phjsicians 
families and he nev er failed to respond to the call of a colleague in distress 

Dr Eagleson w as one of the founders of the American College of Surgeons 
and was chosen one of its regents He served faithfully and efficiently in this 
capacity until his death 
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He uas one oi the first surgeons to suggest the holding of urgical clinical 
congresses m the big centers for the benefit espeaaliy of the surgeons in outlying 
districts Through his frequent visits to the large clinics he recognized the im 
portance of observing the work in the dimcal surgical centers to keep abreast of 
the times 

0\ er thirty years ago he w as one of a small group of medical men who deter 
mined that a medical library w as a necessity for Ae profession m Seattle Accord 
ingi> with a small group of medical men he founded the Seattle Medical Librar> 
Association and he himself wrote the articles of incorporation Tor many years 
the books as they accumulated were stored in his home His personal library 
contained many rare and valuable books as well as a large collection of modem 
works 

Early in his career he took an actise part tn medical mihtary affairs and at 
one time he served as surgeon general on the staff of the Governor When the 
United States decided to participate actively in the Great War he began to look 
about for an opportunity to render his services to the cause of his country When 
It was determined that Seattle should organize and equip a base hospital he was 
entrusted with Base Hospital No 50 

During Us development and his actise sersice m I ranee he endeared himself 
to the doctors nurses and the entire personnel of the unit For his conscientious 
and splendid work m the Great War he was promoted to the rank of Lieutenant 
Colonel and was made a Chevalier of the Legion of Honor 

Unlortunately a great sorrow awaited him on his arrival m New York from 
France He was called at once to Norfolk Virginia on account of the senous 
illness of his onl> son Lieut James B Eagleson Jr returning from France about 
the same time on a different steamer when he contracted influenza Dr Fagleson 
arrived at his son b bedside only two days before he passed away 

Dr I agleson from his Scotch Irish ancestry inherited quaUties of upright 
ness of purpose with firm rehgious convictions which characterized his whole life 
and identified him as a typical Chnslian gentleman He was a prominent church 
worker and for raanv years served on the governing board of the Young Men s 
Christian Association One of his firmly fixed pnnaples was his opposition to the 
use of alcoholic bev erages and he advocated total abstinence One of Dr Eagle 
son s outstanding traits was his tolerance for the actions and opimons of others 
While he had his own firm convictions he never sought to impose them on his 
associates 

Twenty >ears ago as a member of the Charter Committee he worked ar 

duouslj formanj weeks on the problems connected with revising the City Charter 

Later he also did excellent work on committees pertaining to health and sani 
tation of his home aty and state 

Besides his leadership and membership m a number of local medical societies 
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he ^ as president of the K.ing County Medical Societj and president of the Wash 
mgton State Medical Association and the North Pacific Surgical Association 
He was also a member of the American Soaety for the Advancement of Science 
the Amcncan Academ> of Political Social Saence and medical director of the 
Northern Life Insurance Companj 

At the onset of his fatal illness in his sixty fifth y ear he w as actively at w ork 
probablj as bus> as at any time in his years of practice After a short illness 
just as he had wished that his earthl> career might be terminated while still in 
active practice he passed aw ay on January ^6 19 8 Dr Eagleson well deserves 
to be known as a great personality In our memory he lives as a leader in the 
medical profession a w orthy citizen and an invaluable friend 0 F Lauson 



THE SURGEON’S LIBRARY 


OLD aiASTERPIECES IN SURCERl 

ALFRED BROWN M D FACS Om«ia 


THE WAR WOUND SURGER\ OF ROTA 

M edicine and surgery as do all other line 
ofhumanendeavor runtophasesrep esenting 
rising and falling interest in some part culat 
subject Some o! these phases may properly he called 
fad or fancies but not all for in an occas onal in 
stance the subject occupying the medical or surgical 
foreground has a real interest and Us temporary 
dominance re ults in cons derahle addition to the 
kno ledge of the subject under di cussion These 
phases as they occur are pabulum tor the \%nters 
La h profes or hastens to publish a monograph or 
b ok on the subject in o de to show that he is up 
V th the p ocession and to keep himselt and h s um 
e ityinth foreg oundofthemedicalpicture Itis 
n turally to be supposed that many of these o ks 
present little if anything ne v and many of them art 
frar kl> plagiarucd from their f re lecessors 
Rota s book on m ar surgery falls into this class 
He 1 ed du mg the middle part of the si teenth 
centu > at Bologna from whose University he had 
re eived the degrees of doctor m both philosophy and 
med erne He b d became a well known and learned 
unat ml t and h d been ewarded with the chair of 
8U ger\ 1 hich he held up to the time of his death m 

558 

In add tion t h s dut es as professor of su ger> 
Rot w sph>si an r surgeon to the papal army and 
h d the opportun tv ohetellsus toseewarsurgery 
in the fight ng around I a ma and Mirandola dur ng 
the constant \arfare th ngoirgon Conscquentlv 
whenhesa CjudoGuidiin 5^4 Maggimissa and 
Fer i in 1553 publishing b oks on lie surgery of 
w unds he dec del to do likewise and in 555 at 
Bologna hi book f st appeared under the title de 
b lUco in to m t n ml enbits e rti ng te ct a 
tion I be The title is m sleading for from it one 
would not know that gunsl ot wounds ate even con 
sidered for to menta are instruments for thro mg 
mi lies by mechan al power s milar to the old 
Roman ballista 0 c ssbow for shoot ng stones and 
darts or the larger catapult but he evidently m 
eluded the new er rquebus in this categorv as he did 
not mention gunshot ounds spec fically in bis title 
but d^cussed them in the te t In the later work 
pubbshed in Ant erp n 15S3 twenty five years 
after bis death the title 1 changed and s more 
specific as to the tvpe of wound of vh ch he writes for 
It reads A Book Cot nu tie halt eandCiralton 


oj II ou ds by Et rling E gtnes (To me ita rum) 

A quebusses by the author lo Franc sco Rota of 
Italy At Antwerp from the pubhshiag house of 
Amofl Comnt 1583 It would be interestng t 
know def mtely who changed the title th ugh we may 
assume it was the publ sh ng house of Comnt which 
pubh hed the three great wound treatises of Fern 
Rota and Botallo in one volume 1 he titles how 
ever of the books of Fern and Bot Ho ate not 
changed but that of Rota s book is though at the 
begmning of the book itself the ongmal title appea s 
c actlyasitdidmtheeditiOQof 155 j Evilentlythe 
whole thing was brought about by the desi e for 
uniformity in the three works 
Rota s work represents the best up to b s t me a <1 
there is no reason why it should not as be had bad not 
only the opportunity of actual c petience in the 
observation and treatment of wounds in the army 
but also the opportunity to read and study the orks 
of his predecessors in this field That he I ad done the 
latter is self evident from the manner m which he 
plagiarues the \ ork of hlagg Though he thus 
plagiarizes and also freely borrow s the ideas of John 
da V igo and Alfonso Fern he never mentions them 
and so runs true to the form of the majo ily of the 
writers of his time whose custom it vas to give all 
credit lo the ancients This Rota does freely and f re 
quently refers lo Hippocrates G len and Cel us 
occasionally to the Arabians and Paulus of Aegma 
but does not refe to anyone more modern than the 
Arabians 

This cu tom of the i ntecs of the Rena sa ce 
probably held medical and surgical pr g ess back to 
a cons derable extent Instead of g \ ng u a picture 
of a group of men working in co operation and trying 
to help each other we bee indmdu [ scattered o\er 
all of Europe each in his own 1 Itle t n or univer 
sity working on the problem in \ hich he is interested 
and us ng though not g ving any cred t to the work 
of hi contemporaries 0 even his near predece so s 
Rota s wo k suffers as does the \ ork of W 
h ch be plagiarizes from the fact that he ccepts 
hlagg s dictum that gunshot wounds re in them 
selves poisoned and all bis diag osi and t eatment is 
based on thi assumption The fact that the e 
wounds were all infected is pr bably true and con 
sequently the tre tmentwa thebe tthenknoi nbut 
as a matter of scientific fact the as umption that the 
origin of the poi on lay in the causal ve agent (the 
gimp iider) was incorrect 
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REVIEWS or NEW BOOKS 


T he theories of bone formation and bone absorp 
tion especiallj in terms of modern biochemi!,tr> 
arereviei\edb> Greig in hts recent book * Oreig 
has studied an extenbive museum material with the 
idea of attempting to explain morphological changes 
m terms of pathological ph> siolog) The theoretical 
considerations are inadequatclj handled and arc not 
based on sufTicientl^ sound observation and eiperi 
merit The pathologv of osteomjelitis and lubercu 
lo is of bones is fuU\ discussed and particular^ well 
illustrated from museum specimens The book 
would have been improved bj supplementing the 
photographs b\ roentgenograms of some of the 
specimens \ chapter on secondary involvement of 
bone bv malignancj is not ver> extensiv e The illus 
trations of traumatic ossifving mjositis or trau 
tnatic osteoma are patticularli good 

D B PlfFllfSTlR 


'T'HE Collided Papers of Edwin Beer reflect his 
manj surgical and medical interests but deal 
withproblemsof thegemto urinarj trict 
The papers in which he deals with the treatment 
ot bladder tumors with high frequency current are 
laterestuig and important this is true because the 
fv the pioneer of the procedure and describes 
me technique mmutelj It is surprising to read that 
"Wrwas told b> manufacturers of instrumvnts 
that his idea was impractical >et he toiled until he 
^ u our modern treatment of v esical ncopla ms 

high frequenc> current through the c>stoscope 
For carcinoma of the neck of the bladder Dr 
Beer is an adv ocate of complete cj stectomj partial 
or total prostatectom> and vc8iculectom> with im 
plantation of the ureters to the skin prov ided the 
adjacent pelvic Ijmph glands are not involved He 
believes that the implantation of ureters into the 
bowel IS not >et practical 
describes minutely several procedures for 
Which he Will be remembered One of these is the use 
01 fat to prevent sutures cutting into parenebym 
atous organs by undermining He stresses roent 
geaographic evidence of obscure perinephntic 
abscesses Functional tests of the kidne>s lime 
eposits in the kidne> s and c> Stic changes of the kid 
hejs are all reviewed 

of his large experience Dr Beers ideas 
nd judgment are well worth reading especiallj b> 
genito-unnarj specialists Harry Culvck 


^HE first 170 pages of Uandbuch der Uralogi^ 
were written bj Professor Lichtenberg He dis 
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cusscs general urologic svmptoms and diagnoses m 
the first half and \ raj diagnosis in the second half 
Professor Lichtenberg emphasizes the importance of 
a careful complete hi&torv and phjsical examination 
even though the case mav appear to be pureh a 
urologic problem 

lortj pages were written bv L Lasper and P F 
Rlditcr on kidnev function and its relation to sur 
gical intervention The importance of Koranvis 
work on ctvoscopj of the blood and urine are em 
pliasiztd as important points m determining renal 
rtserve and in evaluating surgical risk 

I rofessor O Rmgleb discusses clearlj urologic 
technique The section on general therapv in dis 
cases of the kidnev s and ureters is written b\ I ro 
fessor If Bruett Ihe Ust section bv Professor H 
llolthuscn covers the use of light rajs \ rajs etc 
Ihe technique and its use in special conditions such 
as tuberculosis aclinomjcosis gonorrhoea prostatic 
hvpertropbv and tumors of the genito urmarv tract 
art reviewed There 1 a full bibhographj at the end 
of each ection M Herbert Bisklp 


T HF fourth edition* of Professor Zinsser s classical 
lectures on immunologj is entitled Fe istanct 
to Infectious Diseases instead of Infecti n and 
Resistance Ihe newer advances made in the S 
veirs since the former edition are included and 
evaluated One is impressed as usual with the 
straightforward style of the author and his ability 
to state problems and results m simple clear Ian 
guage The book has two main divisions one the 
principal mechanisms of resi tance and two special 
problems m immunologj Bacteriological and diag 
nostic techniques are not described m detail This 
work continues to be an authoritative review of 
immunology Paul Stvri 


T he author of Breast Feeding^ displays a great 
knowledge of her subject gamed both bj practi 
cal observation and studj It is written conciselj 
and well The prenatal care of the breasts diet of 
the mother mechanics of breast nursing methods 
of assisting the babj at the breast ib quite complete 
and includes onlj accepted facts not theories This 
much of the book can be read with profit by anjone 
dealing with mothers both before and after the 
arrival of the irdant These first fifty six pages are 
alone worth the price of the book From this point 
on the author digresses so far from American prac 
tices and beliefs that it could not be recommended to 
mothers without reservations Specificallj the use 
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o{ calomel and gray i ow ler lot diairhtca the belief 
that an infant should never he assisted by enema or 
suppository m habit constipation should not be 
given a supplementary bottle to accustom its digcs 
l on to cow s m Ik and relieve the mother occa 
s onalU the postponement of cereals m Ik and 
vegetables intil \ ean ng t me can hardl> be sub 
s ribeltoby \mericar phjsicians These chapters 
ho sever contain manj v luable ideas and are not 
to be cond mned because of these variations from 
out more common practices The book on a \ hole 
canbeu edasasupplementarvtextinnurses classes 
medical lecture anlclasses and can beread within 
terest and proht I y ph> s cian de 1 ng with mothers 
and infants GfRARoN Kkost 



The material on bones and joints las been ce 
tended from volume ii to volume ii Volume 111 al 0 
conia ns chapters on tendons ganglia muscles an 1 
fasca pe ifheral nenes brachial birth palsy the 
u gerv of the autonomic nervous system diseases 
ol the lymphatics and amputations The general 
scheme of deal ng with s ibject matter is adhered to 
in tl 8 olume 

L he reader sho ild be w arned that the chapter on 
t ni ns and fascia does not include the surgery of 
th hand hich appears m volume v tbe subject 
mailer in volume 11 covet ng general principles and 

rg cal technique The ch i lets on the surgery of 
the p r pberal ner es and on brachial palsies 
altl )ugh n t tensive are commendable in that 
dugnostii met! od as ell as technique are stressed 
Ih autonom c ne ous s\ stem is described m con 
s dc able detail and tl at interesting but little kno\n 
sibject ssmpathcctom is discussed tor the 
neu logic urgeon ti e mater al may be insufficient 
b It the general urgeon sill hod much aid and infor 
m Uon n a cone se form The chapter on the Ivm 
phai cs i very complete nd to an extent specula 
tl e vet t spl as n t observe a note of optimistic 
V isio The chapter on a nputations is j erhaps the 
outstandm one in this volume due chiefly to the 
fa t th t r at st c s t laid on general principles 
Modern frostlcsis is deserbed and empbass is 
pi el upon the proper stump for best functional 
result 

r tom the rev e ver s viewpoint the i re era nent 
chapter in volume iv is that written bv Bloodgood 
on the surge y of the mouth and jaws Mabgnant 
d sea e e er tl e d ead of the phy sician as well as tbe 
layman iscommonlv encountere 1 in the oral cavity 
The author states tl at if the patient consulted b s 
physician in the very jncip encyof the lesion and the 
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physician properly cared for his patient no case 
would su cumb to malignancy This chapter s a bit 
of refreshing inforn ation regarding carcinoma and 
rfiould be of vital interest to all practitioner of 
mediane and dentistry 

The surgery of the eye ear nose alivar gland 
pharynx and larynx are d scussed in an adequate 
but of recessity brief manner 

The jrogres ive trend of modern surgery is nell 
illustrated in the fact that 710 pages in volumes iv 
and V are devoted to the tf oracic cavity an 1 its con 
tents The subject is covered m an unu ually com 
picte and de cnptive manner The ph\ siological a 
pects of the lungs is ably d scussed by Graham Tf e 
oesophigus injuriesto the chest emiyema. medas 
linal infections surgery of the Vearl and per car 
dium the surgery of pulmonary tuberculosis pul 
monacy abscess bronch ectas s massi e collapse of 
the lung tumors and evsts of the thorax the breast 
II d d apfiragm ate treated \ ith clarity and detail 
In reviewing these chapters one is impressed wuh tl e 
endless enthusiasm and resourceful ess of the au 
thors It IS clearly demonstrated that the surgery of 
the tl otax is being rapidly and scientitically planned 
Much of the w ork on the heart and pericardium may 
be of academ c interest onlv but it can be of no more 
academic value no than was lung surge y :o years 
ago yet today as is so clearly demonstrate i by 
Hedbiom Heucr Archibald and others in the t mas 
itrful articles lung surgery is on a sane and practical 
basis 

Volume V further contains a chapter on plastic 
surgerv bv Davis In the mam this considers gen tal 
principles and is well constructed Congen tal cleft 
lip and palate are also di cussed A cha[ ter of ap 
pro imately 350 pages devoted to the h nd i per 
haps from tne practical viewpoint the d st nctive 
chapter of the volume Every conceivable cond tion 
1$ ffiscussed If an deficiencv can be conce ved it 
may be that of the correction of the d forme i hand 
which IS an art unto itself One cannot but feel a 
sense of disappointment in go ng over th s subject 
material and nnd no mention of the man vl 0 has 
been a pioneer m the scicntmc study of the hand and 
who has placed tbe ubject on a sound scient t c 
bass 

In volume vu are found chapters on surg cat a s 
eases of tl e pancreas appendicit s colon malfotma 
lions of the colon surgerv of the tectum and anus 
intestinal obstruction or ileus surgery of the pento 
ncum and 1 erma Archibald d scussnn of the Mn 
creas IS most interesting It is known tf at the author 
has been much interested in this subject and has car 
nedoutextens ve experimental work which co pieu 
with his dm cal experience makes h m emi 
nently competent to present the ubject 0avta p c 
sents the surgerv of the rectum and anu in a de r 
and cone se manner Thcchapterisivellwr ttenana 
js perhaps the most valuable contribution in tnj 
volume He clearly illustrates the nece sity of care 
fill routine examination of the patient ani the eaw 
with which most diagnoses can I e made He aiso 
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impresses upon the reader the case with which an 
error can be made w hen a careful examination is not 
made 

In Hartwells presentation of intestinal obstruc 
tion the most interesting and \aluable part to the 
well trained surgeon is the classic review of the ex 
penmental work that has been done The author 
weighs all the evidence and places it before the 
reader in such a manner as can be done onl> b> one 
whothoroughlv understands the subject Hisanaly 
SIS IS keen and judicious 

These four volumes make an attractive addition 
to a surgical hbrary since a tremendous amount of 
information is assembled under four covers Manj 
articles are accompanied bj a comprehensive bibli 
ographj J A Wouer 

A WELCOME addition to that section of our 
library which deals with injuries and Iheir 
treatment will be found in Heald s Injuries and 
Sporl'^ The book IS very well written the sequence 
of the subject is excellent the illustrations are very 
interesting and perfectly executed The author has 
had an enormous experience and evidently has been 
highly successful in the treatment of this particular 
type of injury It is the best book on the subject 
that the reviewer has ever seen It contains 380 
illustrations The two mamkm charts on the inside 
cover and £y leaf which serve as indices are both 
novel and practical The author emphasizes the 
value of anodal galvamsm and the Smart Bristow 
coil 

The plan of the book is based upon the division of 
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the body in regions The book contains the best clis 
cussion of the subjects of tennis elbow and rider s 
muscle that the reviewer his seen The author his 
chosen excellent mitenil from the literature The 
work of Sir Robert Jones is conspicuous by its 
absence 

The publishers performed their part very well 
rhebook should bemtht. hbrary of every orthopedic 
surgeon athletic director and those who are called 
upon to treat injuries Pinup Lcwin 

'^HE Mayo Clinic monogriph* on Addison s dis 
A ease by Rowntree and Snell is one of the most 
important publications of the year The study be 
gins with an historical sketcli of the knowledge of 
the adrenal glands and includes a reprinting of \ddi 
son s original description of the disease The clinical 
histones and autopsy records of cases are then 
presented and analyzed Eleven more cases chni 
cally typical but without autopsy confirmation are 
then given and following these are ir atvpi al case 
histones A third group of ii cases is still under 
observation The clinical histones of these are giv en 
The succeeding chapters (about one half the mono 
graph) discuss the signs and sy mptoms laboratory 
data difTcrential diagnosis complications progno 
SIS and treatment including the recent results with 
the cortical hormone of Swingle and Pfiffner There 
are good illustrations and a number of graphs The 
discussion IS detailed gives weighted emphasis to the 
characteristics of the clinical picture and produces 
the impression of great familiarity with this disease 
Pacl Stvrr 
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Books rece ved are acknowledged in this department 
and such acknowledgment mu t be re arded as a suflic ent 
return for the courtesy of the sender Selections wiU be 
made for review in the interests of our readers and as space 
permits 

pATnoLOCiE GInIrale Appuqxtee Makoei de Cun 
iQUE CniRCRCiCAia: Jouenau£ri: Exauens Cuniques 
iNDiCAnoxs IteEAPEUTiQOES By Ilcnri Lonn Pans 
G Dom &. Cie 103 

Operative Suecesy General and Special CoNsro- 
ERATiONS By Dr Martin Karschner Authonzed trans 
latioabyl S Ravdin BS MD Philadelphia and Lon 
don J B Lippincott Company 1931 
Transactions of the American Surgical Associa 
TION Vol xlviii Edited by Walter Estell Lee MD 
Philadelphia J B Lippincott Company 1930 
Tiiouson and Miles M vndal of Surgery By Alex 
ander Jlihs M D LL D F R C S (Ed ) and D P D 
\\ ilLie M D p R C S (Ed and Eng ) Vol 1 8th ed 
New ^ork and London Oxford Umversity Press 1931 
Die CniRURCiE der Tuberkolose By P Chunnoat 
O ^\lnte^steln A DimUa Berlin S Karger 1931 


TRANSACnONb OF THE AMERICAN PROCTOLOGIC SOCIFTV 
Thirty Second Annual 'Session Held at Philadelphia County 
Medical Society Building Pfuladelphia Pennsylvania 
June 7 8 and 9 931 Reading Pa Reading Eagle 

Press 1931 

Bulletin OF the Nation vlReslarch Council Num 
BER83 A Compendium OF the Statute Law 01 Coroners 
AND hlCDICAL EXAMINERS IN THE UNITED STATES Bj 
George H Weinmann Issued under the Auspices of th 
Committee on Medicolegal Problems National Rescarc! 
Counal Washington D C The National Research 
Counal of The National Academy of Sciences 1931 

Medical ELECTRiary for Students By A R I 
Browne 3ded New Vork and London Oxford University 
Press 1931 

iHE Commoner Nervous Diseases for General 
Pracxiiioners and Students By Frederick J Nattras 
MD FRCP New Vork and limdon Oxford Umver 
sity Press 193 

Gynecology and Urology for Nurses By Samuel S 
RosenfeldMD FACS New York MilliamUoodand 
Company 1931 
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Co'JFESSio Me ici By St I h Q P g l > R C S New 
Y tk Th M cm U n C mp ny J53 
IlERTZtER JIOVOCRAPHS ON SCRGICiL Pv HOLOCY 
Su g cal P ihoiogy of th Sb.i F s la M des Tend n 
Bio I and Lymph V isel By A thu E He t ler M P 
Ph ladelphia M ntr I nd L nd n J B L ppjn ott 
C mp y 193 


Guisco RovAi. Maternity and WoiiEis s IIos lAt 
M die ! Rep t fo the Y a 193 Prep ed b> H R 
L cLennan hf B Ch B Gla g w A rd &. CoghiU Ltd 
g3t 

The Nurses Medial Lexicon etc By Th mas 
Lathrop Stedma AM MD New\ k ^\ !1 m\\o d 
and Comp ny 193 
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INTCPNkTIONAL GYNLCOLOGICAL 
CONGRESS 

7 tkc Edit The Council of the American 
\ssocialiQn of Ohstetne ans Gynecologists and 
\l dom nal Surgeons proposes that an International 
Gynecolo ical Contress be held in the late summer 
of 933 The undersigned have been apromled to 
act d d Comm ttee and Tvould be pleas^ to learn 
ir m thei colleagues here and m other countries 
hether sucl a proposal is agreeable and where 
ould be the best place to hold the Congre s m 
rder to assu e tl e largest attendance The time 
pr s s d IS the last \ eek in August or first week m 
Nerttcrber ol 1933 

\av one interested is requested to address the secre 
tarv Dt \ithut Stem 955 Patik Avenue New\o V. 

The Committee WiuiAii Seaman Bainbrioce 
M D chs man Locis E PiiANEur M D and 
Artih r Stfin M D se retary 

INTERNATIONAL HOSPITAL ASSOCIATION 
T tl Ed to At the close of the Second Inter 
n tl n I Hospital Cong es which met in Vienna 


Austria from ]une 8th to 14th 1931 the repre 
sentatives of the 41 countries partiny atmg voted 
unammously to organize an International Ho pitil 
Association 

The purpose of the Association is to bring about 
an international c change of opinion and nterni 
I onal CO operation in all problems an 1 in all fields 
of hospital noiL and in all relationships— econom c 
sociological and hygienic 

Anyone interested in thi work and in the better 
ment of hospitals throughout the world will rece ve 
full information by addressing the undersiened or 
anv member of the Executive uimmittee as folio s 
Dr Alter Geh Reg und Med Rat Mooren 
slrassc s Ducsscldorf Dr H Frey Direktor des 
Insehpitah Freiburgsttasse 4S Bern Dr A Gous 
chon s6 I assage de V ilbtel Dien Lyon Dt 1 P 
Kinlocn Chief Mediul Ofi'cet Department of 
Health Edinburgh Prof Dr E Rontani Direttore 
j Pmzale Lavater Milano Prof Dr J Tandler 
Amtsfueh ender Stadtrat Rathausstr 9 V enna I 
Dr Rest Sant> P tstdt t A e e Aelasqu * P u 8e 
Dr E H L Corwin St t y G ral and T e t 

2 E 103d &L New Yo I 
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ABDOMEN Malignant tumors of kidney in childhood 
report of 7 cases of embryonal adenosarcoma 
Abnormalities Di eases of urinary tract in infanc} and 
childhood 129 Anomalies of intestinal rotation re 
view of literature with report of 2 cases 316 Lumbo 
sacral spina bifida occulta 378 Surgical significance 
of derangement of intestinal rotation and distnbu 
tion 734 

Vbscess Emp>ema with bronchial fistula simulating lung 
and bronchiectasis 691 Operatne treatment of of 
lung 788 

Ach>liagastnca Effects of total gastrectomj erpenmental 
achjlia gastrica in do<^ with occurrence of a sponta 
neous aniemia and anaimia of pregnancj 6ti 
Aadosis Fundusectomy experimental 750 
Amencan College of Sur eons — 

Clinical Congress Plans for New lork Brooklyn 269 
409 567 

Duke Foundation m relation to modem hospitals and 
their responsibility to public and medical profes 
Sion 132 

Registry of Bone Sarcoma Malignant changes oc 
curnOo m bemmi giant cell tumors of bone 
469 

\mniotic fluid nature of comparati\e study of human 
and maternal serum 635 
\mniotic sac H>drorrh(sa graMdarum 820 
\mputAtion Results in relation to site of m thr mho 
angutis obliterans 389 

knxmia spontaneous and of pregnancy Effects of total 
gastrectomy experimental achylia gastnca m dogs 
with occurrence of 6tr 

^nnsthesia Effect of upon blood sugar content expen 
mental investigation 329 Deep block of second and 
third diMSions of fifth nerve 832 
Vnffisthctics One hundred seventeen consecutive cervical 
cassarean sections without maternal mortality 547 
\natomy Anatoimcal factors influencing mabgnancy of 
skin of face 196 

\nUe Correction of deformity as routine procedure be 
fore stabilization operations of lower extremity 369 
\rt and personality in surgery ed 711 
\rtery femoral Results m relation to site of amputation 
m thrombo angiitis obliterans 389 
krthrodesis rotation Modification of of knee (Roeren) 
3SS 

Vtelectasis Collateral re piration in the lung role in 
Irondual obstruction to prevent and to restore 
patency 16 

\uto intoxication and shock 60 

■DACKACHE Gynopathic study of its nature and 
mechanism of its production with speaal reference to 
uterine retroversion 209 

Bassini heraioplasty Superfiaal and deep continuous 
suture supplemental r^ort S39 
Bile ducts Re establishing flow of bile into mtestinal 
tract 225 Incidence of gall stones and gall bladder 
di ease 447 Common 662 

Bile salts Causation of bacillus welchu infections m do«^ 
by injection of sterile Uver extracts or 1 76 
Bladder Radiat on therapy of carcinoma of 89 Dj eases 
of urinary tract m infancy and childhood 129 


Operation for tumors of 205 Roentgen rays and ra 
dium in diagnosis and treatment of caranoma of 680 
Certain tangible factors in etiology of urinary calculus 
730 Transplantation of ureters ed 841 
Blood blood plasma Effects of division of cervical 
oesophagus of dog 160 Experimental obstruction of 
terminal duodenum and ileum importance of blood 
chemical changes in causing death 307 Effect of 
amcsthesia upon blood sugar content experimental 
investigation 329 supply Necrotic mdema of gall 
bladder 395 

Blood vessds Mesenteric vascular occlusion 54 of brain 
Arterial encephalography and its alue in diagnosis 
of brain tumors 155 Lmbolectomj ed 260 Results 
m relation to site of amputation in thrombo angiitis 
obliterans 389 
Boeckmann Eduard 113 

Bone Carcinoma m osteomyelitis i Mahgnant changes 
occurring m benign giant cell tumors of 469 
Brain Relation of psychic manifestations to clinical 
investigation ed no Arterial encephalo raphy and 
Its value m diagnosis of tumors of 155 Surgical 
approach for removal of certain pineal tumors report 
of case 316 Surgical approach and treatment of 
tumors and other lesions about optic chiasm 489 
Treatment of acute craniocerebral injuries ed 71 
Breast Treatment of mammary carcinoma by means of 
removableradium needles 71 Roentgenographic diag 
nosis of di eases of 461 Is cancer of found more often 
m married women than in unmarried women cor 566 
Tuberculo is of 593 

Bronchial tree Collateral respiration m lung rfile in 
bronchial obstruction to prevent atelectasis and t 
restore patency 16 

Bronchiectasis Empyema with bronchial fistula simulating 
lung abscess and 691 Operative treatment of abscess 
of lung 788 

Bronchus Persistent bronchial fistula experimental pro 
duction and method of treatment 479 

^>tCUM Surgical significance of derangement of in 
^ testmal rotation and distribution 734 
CTSarean section Technique of transverse 202 Second 
after bilateral ureteral transplantation into sigmoid 
20S Superficial and deep continuous suture supple 
mentary report 539 One hundred seventeen consecu 
tive cervical without maternal mortality 547 
Calculus Certain tangible factors in etiolo'^ of urinary 

730 

Cancer of bp report of 88 cases from Steiner dime 533 
Pall ation in ed SS3 

Canthus inner Anatomical factors influencing malignancy 
of skin of face 196 
Caranoma in osteomyelitis i 
Cartilages Cystic development in semilunar 606 
Castor oil Further obser ations on the use of quimne 
and pituitary extract in induction of labor analysis 
on study of 320 consecutive cases from private prac 
tice 676 

Cephalometry Roentgenological pelvimetry and intra 
utenne 536 

Childbirtb Unnary incontinence following its surgical 
treatment 97 
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and medical prof es ion 12a 

Infections Causation of bicillus rvclchu in (10t,s b> in 
mction of sterile liver extracts or bile salts 1 6 
Sur’ical operations and assoaated as ™ssible ctio 
logical factors in development of cxopbtnalmic goiter 
and of h>pertli)Toidisni from adenomatous goiter 721 
Injuries Treatment of acute cnimoccrcbril «! 

IiLtrumcnts and apparatus— Kchr tampon The 

sul serous operation 65 Bradford «tcn ion aiKluc 
tion plint Treatment of intracapsular fracture of 
iup joint by method of extension ab luction 'iml 
internal rotation WTiitman method Mlh cspctial 
reference to group age 60 and beyond 250 
International Cjmccologvcal Congress cor 852 
International Hospital Association cor 852 
Interne Hospital and embrjo surgeon cd 259 
Intestinal tract Re estabhshing flow of bile into a2> 
Intestine Syphilis of 221 Surgical treatment of carcinoma 
of colon 2 9 Lxpenmcntal obstruction of terminal 
duodenum and ileum importance of blood chemical 
chan es m causing death 307 Vnomahes of intestinal 
rotation renen of literature with report of 2 cases 
316 Two-stage resection for carcinoma of recto 
j-mioid and rectum 670 Surgical significance of 
derangement of intestinal rotation and distribution 
734 Inteimittcnt gastnc ileus due to mechanical 
cau es 742 

TAUNDICE I ostoperative latent 657 
Jaws Deep block anmsthesia of second and third 
divisions of fifth nerve 83 

Jejunum Surgical significance of derangement of mt stinal 
rotation and distribution 734 
Joints Primary synovial membrane tumors of 189 

T^IDNEY Mah<mant tumors of in childhood report of 
7 cases of embryonal adenosarcoraa 77 Dt eases of 
unnary tract in infancy and childhood 129 Caret 
noma of both report of case with review of literature 
on mnUiple primary malignant tumors 360 Pye 
loscopy further contribution to expenmcntal study 
of contractions of pelvis of 644 Transplantation of 
ureters ed 841 

Knee Derangement of memsci of report of an end result 
study of 14 cases treated by operation 182 Modifica 
tion of rotation arthrodesis of (Roeren) 355 Correc 
tion of deformity as routine procedure before stabiliza 
tion operations of lower extremity 369 OsVco 
chondromatosis of 6g8 

T ABOR Urmary incontinence following childbirth surgi 
cal treatment 97 One hundred and seventeen con 
secutive cervical casarean sections without maternal 
mortalitj 547 Further observations on use of castor 
oil qumine and pituitary e tract m induction of 
analys s based on study of 320 consecutive cases from 
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plementary report 539 
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